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Overview of the Habilitation 
The body of work presented here focuses on various types of settings-based interventions for 
chronic disease risk reduction and for health promotion. Specifically, results of various studies 
examining the development, implementation and impact of behavior change interventions in various 
contexts (hospitals, schools, universities, churches, communities) and at various levels (individual, 
environment) ranging from tertiary to primary prevention of chronic diseases are included in this 
habilitation. Reflecting the spectrum of preventive interventions, outcomes assessed in these studies 
range from changes in clinical events to changes in non-communicable disease risk factors and in 
individual health behaviors and the environment. The publications included here are organized as 
follows: Firstly, two publications are presented that are based on two hospital-based U.S. studies, a 
multi-site controlled intervention study of persons with diagnosed coronary heart disease (CHD) 
participating in the Multicenter Lifestyle Demonstration Project (MLDP) and a prospective cohort 
study nested within a larger cohort of persons at risk for CHD and with CHD participating in the 
health-insurance-administered Multisite Cardiac Lifestyle Intervention Program (MCLIP). These 
publications address how intensive lifestyle changes (i.e., low-fat, complex-carbohydrate diet, 
exercise, smoking cessation, stress reduction) can delay the need for surgical procedures (Pischke, 
Elliott-Eller, Li, Mendell, Ornish, & Weidner, 2010) and lead to changes in risk markers of CHD 
(Chainani-Wu et al., 2011).  
The second part of the habilitation includes six articles revolving around formative work 
involved in the design process of behavior change interventions in various national and social 
contexts, settings (i.e., schools, churches, communities, daycare facilities), and populations. This work 
usually precedes studies (with rigorous study designs) testing the efficacy and effectiveness of an 
intervention. Papers included describe the application of theory to a step-wise design of an 
intervention (Nagler et al., 2013), focus groups with the target population to test how to best 
communicate health-related messages in a future intervention (Pischke et al., 2013), results of an 
exploratory survey to examine the role of specific factors in carrying out health behavior in a certain 
population (Allen et al., 2014), two reviews of reviews summarizing evidence on successful 
components of existing community- or daycare-based interventions (Brand et al., 2014; Steenbock, 
Pischke, Schönbach, Pöttgen, & Brand, 2015), and results of a small pilot study examining first steps 
in the implementation of an intervention for health promotion in the daycare setting (Steenbock, 
Zeeb, Liedtke, & Pischke, 2015). In the first article, the development of a theory-based intervention 
for smoking cessation among school personnel in Bihar, India, is described (Nagler et al., 2013). In the 
second article, perceptions of tobacco use among teachers in Bihar are qualitatively explored and 
various message formats to communicate risk information regarding tobacco use to be used in a 
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future intervention are tested (Pischke et al., 2013). Both articles are based on qualitative formative 
work for the Bihar School Teacher’s Study (BSTS), a large-scale cluster-randomized trial implementing 
a tobacco use cessation intervention at 72 schools in Bihar, India. The third article is based on a small 
pilot study examining the role of churches as a promising setting for cancer control efforts among 
church-going Latinas in the U.S. (Allen et al., 2014). Specifically, religiousness and religious coping in 
cancer screening behaviors are examined in a survey with female Spanish-speaking members of a 
Baptist church in Boston. The following two articles included in this part of the habilitation are two 
review of reviews on successful components of existing interventions for the promotion of a physical 
activity and healthy eating among children, adolescents, and adults in communities (Brand et al., 
2014) and among children in daycare facilities (Steenbock, Pischke, Schönbach, Pöttgen, & Brand, 
2015). In the last article, included in this section, results of a small pilot study examining factors 
affecting implementation of a program for health promotion targeting preschoolers at selected 
daycare facilities are presented (Steenbock, Zeeb, Liedtke, & Pischke, 2015). Findings of the last three 
articles included in this section informed the development of multi-level interventions for the 
promotion of physical activity and healthy eating in these two settings in Germany.  
The third part of the habilitation includes four articles on health promotion in the university 
setting and one review of reviews summarizing existing evidence on interventions for the prevention 
of substance use in the school setting. The intervention outlined in the first four articles goes beyond 
individual health behavior change and is aimed at environmental change. Specifically, existing social 
norms regarding substance use in the university setting are the focus of the intervention. The papers 
included in this part of the habilitation are based on the Social Norms for the Prevention of PolyDrug 
Use study (SNIPE), a multi-site cluster controlled trial of a web-based social norms intervention aimed 
at reducing licit and preventing illicit substance use among European university and college students. 
In this study, prevalences of substance use were compared in seven European countries and 
perceptions of peer consumption rates and their influence on individual substance use behavior were 
assessed. A further aim of the study was to develop an online ‘social norms’ intervention and to 
examine the feasibility of this intervention in these countries. In the first article, the study design and 
the design process for the web-based ‘social norms’ intervention are described (Pischke et al., 2012). 
In the three subsequent articles, baseline results regarding students’ estimations of substance use in 
their peer group, personal rates of use, and cross-sectional associations of these two factors are 
described (alcohol: Stock et al., 2014; tobacco: Pischke et al., 2015; cannabis: Dempsey et al., under 
review). The fifth article is a review of review examining the nature, efficacy and effectiveness of 
existing interventions for the prevention and reduction of substance use in schools (Pöttgen, Brand, 
Samkange-Zeeb, Steenbock, & Pischke, 2015). This review of the existing literature will inform future 
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development of a multi-level intervention for the prevention of substance use among students in 
primary and secondary schools in Germany. 
My contributions to the work presented in the three parts of this habiliation varied, 
depending on the time in the intervention development, implementation, or evaluation phases that I 
joined the respective research teams. In the MLDP and the MCLIP studies, my role in the two articles 
included here was to analyze the data and to write or contribute to writing up the results looking at 
intervention effects in various subgroups (Chainani-Wu et al., 2011; Pischke, Elliott-Eller, Li, Mendell, 
Ornish, & Weidner, 2010). At the Center for Community-based Research (Boston, MA), I was involved 
in the development of the intervention for smoking cessation targeting teachers in Bihar, India 
(Nagler et al., 2013) which was subsequently evaluated in the BSTS and I also analyzed the qualitative 
data from formative research preceding intervention development (Pischke et al., 2013). In addition, 
I contributed to the development of an analysis plan and the writing of the third article included in 
this section (Allen et al., 2014). In regard to the small pilot study examining first steps in the 
implementation of an intervention for health promotion in the daycare setting, I lead the research 
effort associated with this study (Steenbock, Zeeb, Liedtke, & Pischke, 2015). The intervention had 
been previously developed by the AOK health insurance in collaboration with researchers in the 
fields of diet, physical activity, and stress reduction.  
The reviews of reviews included in both the second and third parts of the habiliation (Brand 
et al., 2014; Pöttgen et al., 2015; Steenbock, Pischke, Schönbach, Pöttgen, & Brand, 2015) were 
created by a team of researchers from my group and the “Social Epidemiology” group at the Leibniz-
Institute for Prevention Research and Epidemiology (BIPS). I contributed to varying degrees to 
analysis and writing of these literature reviews. In the SNIPE study, I was involved in intervention 
development, implementation, data analysis, and evaluation, working closely together with my team 












Non-communicable diseases (NCDs), such as cardiovascular diseases (CVDs), type II diabetes, 
cancers, are the world’s leading causes for mortality. According to the World Health Organization 
(WHO), 36 million people died from NCDs worldwide in 2008 which represents 63% of all annual 
global deaths (WHO, 2010; WHO, 2013). Forty-eight percent of these deaths were due to 
cardiovascular diseases, 3.5% due to diabetes, 21% due to cancers, and 12% were caused by chronic 
respiratory diseases.  
NCDs are largely preventable. Four main risk factors attribute to the etiology and prognosis 
of NCDs: Unhealthy diet, physical inactivity, tobacco use and harmful alcohol use (WHO, 2013). In an 
attempt to address these risk factors, the WHO recently proposed a global action plan to reach the 
following goals by 2025: a.) a reduction of harmful alcohol use by 10%, b.) a 10% relative reduction in 
rates of physical inactivity, c.) a 30% reduction in the prevalence of current tobacco use among 
people over the age of 15 years, and d.) a halt in the rise of diabetes and obesity. Additional targets 
to curb premature mortality include a 30% reduction in mean population intake of sodium, a 25% 
reduction of raised blood pressure, >50% of all eligible people receiving drug therapy and counselling 
to prevent heart attacks and strokes, and an 80% availability of drugs and technologies to treat those 
diseases. Taken together, these changes are expected to lead to an overall 25% relative reduction in 
risk of premature mortality from NCDs worldwide. Furthermore, a recently published article based 
on the data of the Global Burden of Diseases, Risk Factors and Injuries (GBD) 2013 Study which 
projected CVD mortality for 188 countries up to the year 2025 estimates a 5.7 million reduction of 
premature CVD deaths if these targets are met by 2025 (Roth, Nguyen, Forouzanfar, Mokdad, 
Naghavi, & Murray, 2015) . 
To achieve these targets, the WHO outlined six steps (WHO 2013):  
1.) To raise the priority accorded to the prevention and control of NCDs in global, regional, 
and national agendas and internationally agreed development goals through strengthened 
international cooperation and advocacy. 
2.) To strengthen national capacity, leadership, governance, multi-sectoral action and 
partnership to accelerate country response for the prevention and control of NCDs. 
3.) To reduce modifiable risk factors for NCDs and underlying social determinants through 
creation of health promoting environments. 
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4) To strengthen and orient health systems to address the prevention and control of NCDs 
and the underlying social determinants through people-centered primary health care and universal 
health coverage.  
5.) To promote and support national capacity for high-quality research and development for 
the prevention and control of NCDs. 
6.) To monitor the trends and determinants of NCDs and evaluate progress in their 
prevention and control. 
Two of these steps pertain, in part, to this body of work, namely steps 3 and 4. Because the 
habilitation is structured to firstly present the work on chronic disease risk reduction and secondly 
research regarding primary prevention and/or health promotion, step 4 is outlined first followed by 
step 3.  
Step 4 suggests a new orientation of primary health care towards the prevention and control 
of NCDs which is people-centered. Two articles based on two demonstration projects are included in 
this habilitation which focused on establishing lifestyle interventions for the modification of NCD risk 
factors in the U.S. health care system. These two demonstration projects were the Multicenter 
Lifestyle Demonstration Project (MLDP) targeting persons with established CHD (n=440) and the 
Multisite Cardiac Lifestyle Intervention Program (MCLIP) targeting patients with CHD (n=1152; 
Frattaroli, Weidner, Merritt-Worden, Frenda, & Ornish, 2008) and those at risk for CHD (n=997; 
Pischke, Frenda, Ornish, & Weidner, 2010). The aims of these demonstration projects were to 
evaluate whether persons with diagnosed CHD or with >3 coronary risk factors and/or type II 
diabetes were able to make intensive lifestyle changes, in the MLDP for one year (Pischke et al., 
2006), and in the MCLIP for three months (Daubenmier et al., 2007; Frattaroli, Weidner, Merritt-
Worden, Frenda, & Ornish, 2008), and whether these changes were associated with changes in 
clinical events or CHD risk factors (e.g., blood pressure, serum lipids, depression). In subgroup 
analyses, we looked at the associations of lifestyle changes with changes in clinical events among 
persons with a reduced left-ventricular ejection fraction in the MLDP [(LVEF), Pischke, Elliott-Eller, Li, 
Mendell, Ornish, & Weidner, 2010] and with changes in traditional and new biomarkers in persons 
with CHD and those at risk for CHD in the MCLIP (Chainani-Wu et al., 2011).  
At the time these demonstration projects were conducted, it was unclear whether intensive 
lifestyle changes, meaning the consumption of a very low-fat, vegan diet, three hours of moderate 
exercise per week, one hour of stress management per day and the participation in group support 
sessions to help create a social network to address problems with adhering to this strict regimen, 
were feasible for patients with a severe chronic disease and/or multi-morbidity or for persons who 
   
6 
 
had multiple risk factors. In regard to lifestyle recommendations for persons at risk for heart failure 
(HF), the ACC/AHA staging system advised smoking cessation, regular exercise and a reduced alcohol 
intake in order to optimize systolic function, prevent acute incidence of HF, and reduce HF morbidity 
and mortality (Hunt et al., 2005; Starling, 2003; Yancy, 2005). However, previous research had only 
looked at the effects of exercise on exercise capacity, subjective health, and adverse events and 
death in patients with chronic HF (Flynn et al., 2009; Smart, & Marwick, 2004). Additional lifestyle 
behaviors had not been examined.  
Furthermore, it was unclear whether intensive lifestyle changes would be accompagnied by 
changes in not only traditional but also in emerging coronary heart disease biomarkers among 
persons with CHD and those at risk for CHD. Thus, in the MCLIP, emerging coronary risk factors, such 
as C-reactive protein and B-type natriuretic peptide, were assessed in a subsample and reported in a 
second article. The findings regarding all of the research questions outlined above and other findings 
from these two demonstration projects which were reported by myself and colleagues (e.g., 
Daubenmier et al., 2007; Frattaroli, Weidner, Merritt-Worden, Frenda, & Ornish, 2008; Pischke, 
Frenda, Ornish, & Weidner, 2010) led to a more wide-spread implementation of the ‘Lifestyle Change 
Program’ in hospitals in the U.S. and finally to coverage by Medicare and Medicaid. Hence, in both, 
the MLDP and the MCLIP, overall adherence to the lifestyle regimen was tracked for these subgroups 
to find out whether patients could follow lifestyle changes and benefit in terms of their 
cardiovascular risk factor profiles. 
Step 3 in the WHO global action plan emphasizes the creation of health-promoting 
environments to reduce modifiable risk factors for NCDs. The WHO acknowledges that the social 
context, meaning where “people live and work and their lifestyles” (p.8, WHO 2013), impacts their 
overall health and quality of life. Health behaviors, health behavior change, health promotion, and 
health are all context-dependent (Fisher, 2008). Hence, activities or interventions for health 
promotion need to address the social context. The WHO defines the social context as a ‘setting for 
health’ or “the place or social context in which people engage in daily activities in which 
environmental, organizational, and personal factors interact to affect health and wellbeing” (p.19, 
WHO, Health Promotion Glossary, 1998). According to the WHO, “settings can normally be identified 
as having physical boundaries, a range of people with defined roles, and an organizational structure. 
Examples of settings include schools, work sites, hospitals, villages and cities” (p.19, WHO, Health 
Promotion Glossary, 1998). The settings approach was inspired by research of Aaron Antonovsky 
(1996) on salutogenesis (Kickbusch, 1996; Poland, Krupa, & McCall, 2009), as well as by ecological 
approaches to health promotion, such as the social-ecological model of health promotion, which, 
since its origins in the 1980s, was adapted in multiple ways and used as a basis for the development 
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of interventions for health promotion worldwide (also see figure 1; Hancock, 1985; McLeroy, Bibeau, 
Streckler, & Glanz, 1988; Richard, Potvin, Kischuk, Prlic, & Green, 1996). According to this approach, 
physical, organizational and social contexts are targets of interventions, as well as the people found 
in them (Poland, Krupa, & McCall, 2009). 
 
Figure 1. The Social-Ecological Model of Health Promotion (McLeroy, Steckler, & Bibeau, 1988).  
 
 
Various forms or models of settings-based activities exist (Whitelaw, Braxendale, Bryce, 
MacHardy, Young, & Whitney, 2001). Whitelaw and colleagues (2001) attempted to organize them 
into five groups of settings-based activities. Firstly, these forms will be outlined. Subsequently, the 
interventions and formative work in preparation of intervention development included in this 
habilitation will be classified into the respective models. 
The ‘passive model’: According to this model (Whitelaw, Braxendale, Bryce, MacHardy, 
Young, & Whitney, 2001), the setting is simply regarded as an access point to populations and as a 
location to undertake health promotion activities. Solutions to health problems are solely within the 
voluntary scope of the individual. Examples include more traditional educational campaigns and 
health counselling. The two underlying disciplines providing the theoretical underpinnings are 
education and psychology which have a strong orientation toward the individual and cognition. The 
‘active model’: Similar to the ‘passive model’, the solution to a health problem is still the 
responsibility of the individual but the nature of the solution also addresses characteristics of the 
environment or system in which the individual acts. According to this model, the environment or 
setting may contribute to shaping individual behavior or may restrict a person’s potential for change. 
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Hence, in this case, an intervention could be promoting a loosening of such restrictions. Examples 
include the establishment of regular hand washing by nurses at a health care facility where improved 
washing facilities are provided and staff receives training for behavior change.  
According to the ‘vehicle model’, individual behavior change is secondary and “health 
promotion projects are used as a secondary vehicle towards the primary aim of wider development 
within the setting” (p.343, Whitelaw, Braxendale, Bryce, MacHardy, Young, & Whitney, 2001). Here, 
‘demonstration’ or ‘beacon’ projects focusing on a certain issue, such as staff health at hospitals, are 
carried out with the ultimate aim of ‘horizontal impact’ meaning a change in organizational policy. In 
the ‘organic model’, the solution for the health problem is found in the “multitude of day-to-day 
processes and practices that constitute the whole“ (p.344, Whitelaw, Braxendale, Bryce, MacHardy, 
Young, & Whitney, 2001) of a system. Health promoting activity is seen as the sum of communication 
within an organization or system, processes of representation and participation, and training and 
development of key players in a setting. The aim of an intervention is to change the culture, the 
ethos, or the values (e.g., regarding prevention) in a whole setting. The underlying assumption of the 
‘comprehensive model’ is that the setting is a superordinate of the individual suggesting that 
behavior can only be changed if broad setting policies and strategies are changed by actions of 
seniors in the organization.  
Whitelaw and colleagues (2001) point out that overlap between the models occurs 
frequently. A health promotion project may start out within the passive model but may lead to work 
within the organic model meaning that the implementation of a certain intervention in a population 
may result in changes in the policy of an organization. Thus, the authors see the five types of settings 
activity as “loose representations rather than definite and discrete entities” (p.345). This habilitation 
includes intervention studies or formative work in preparation of intervention development in 
various settings including various populations [hospitals (Chainani-Wu et al., 2011; Pischke, Elliott-
Eller, Li, Mendell, Ornish, & Weidner, 2010), schools (Nagler et al., 2013; Pischke et al., 2013; 
Pöttgen, Brand, Samkange-Zeeb, Steenbock, & Pischke, 2015), churches (Allen et al., 2014), 
communities (Brand et al., 2014), daycare facilities (Steenbock, Pischke, Schönbach, Pöttgen, & 
Brand, 2015; Steenbock, Zeeb, Liedtke, & Pischke, 2015), and universities (Pischke et al., 2012; 
Pischke et al., 2015; Dempsey et al., under review; Stock et al., 2014)] which can be classified into 
various models. Furthermore, interventions developed or examined here include multi-component 
interventions, meaning several health behaviors are targeted simultaneously (e.g., exercise and diet), 
and interventions with multiple intervention levels, so called multi-level interventions. In multi-level 
interventions, behavioral determinants are addressed at more than one intervention level (i.e., 
individual level and/or social environment and/or physical environment). 
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Hospital Setting: Two demonstration projects (MLDP, MCLIP) which were already described 
above were conducted in the hospital setting. Both can be regarded in the framework of the ‘vehicle 
model’ because they were beacon projects that led to changes in health care policy.  
School Setting: The aims of the ‘Bihar School Teacher’s Study’ (BSTS), a large-scale cluster-
randomized trial implementing a tobacco use cessation intervention at 72 schools in Bihar, India 
were to a.) increase tobacco use cessation among teachers and b.) promote the implementation of 
school tobacco control policies (Nagler et al., 2013; Pischke et al., 2013). The background of this 
study was that, even among teachers, a highly educated and respected group in Indian society with 
influence in setting norms around tobacco use in the younger generations, user rates were high 
(Sorensen et al, 2005). In the State of Bihar, 78% of teachers had reported tobacco use in the year 
2000 (Sorensen et al, 2005). Despite a law, which had been passed in the state of Bihar in 2003 
banning the sale of tobacco products within 100 meters of all educational institutions, access to 
tobacco products was still easy because this law was not enforced (Sinha, Gupta, Warren, & Asma, 
2004). In addition, Bihar State government schools did little to regulate tobacco use on school 
premises neither for students nor for school personnel compared to federal schools (Sinha, Gupta, 
Warren, Asma, et al, 2004). This study can be situated somewhere between the ‘comprehensive’ and 
the ‘active’ model because an important part of the intervention was to get principals at the schools 
to implement and enforce a new tobacco-free policy (results not reported in this habilitation) which 
is in line with the assumption of the comprehensive model that behavior change of an individual is 
only possible if the ‘powerful levers within the system’ promote change. Paralleling the changes in 
the school environment and school policy, teachers were educated about the harmful consequences 
of tobacco use and about ways to quit in group sessions (Nagler, Pednekar, Viswanath, Sinha, Aghi, 
Pischke et al., 2013; Pischke et al., 2013) which is the main characteristic of the ‘active model’. 
Ultimately, these changes in school policies and individual behavior at 72 schools (Sorensen et al., 
2013) may influence social norms surrounding the use of smokeless tobacco among teachers in this 
part of India (‘organic model’).  
The review of reviews included at the end of the third part of the habilitation summarizes 
current evidence on the effectiveness of school-based interventions for the prevention and reduction 
of substance use among children and adolescents in primary and secondary schools. The literature 
suggests that interventions with a focus on strengthening individual skills, such as self-confidence 
and peer resistance (‘active model’), are effective in preventing and/or reducing substance use 
(Pöttgen, Brand, Samkange-Zeeb, Steenbock, & Pischke, 2015). For certain substances, such as 
alcohol and cannabis, multi-component and multi-level interventions (i.e., organizational changes in 
the school environment, ‘comprehensive model’) appear more suitable and effective. 
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Church Setting: The formative work on the role of religiousness in communicating messages 
promoting cancer screening among churchgoers from Latin America was done to find out whether 
churches could be a promising setting for cancer control efforts or interventions that also include 
religious content (Allen et al., 2014). Churches play a vital role in the lives of Latinamericans and can 
influence how certain topics are perceived in church communities. This stands in contrast to the 
situation in the more secular Europe where church attendance is comparatively low and churches 
have little influence on shaping views on health-related topics in the general public. Previous 
research indicated that the incorporation of religious themes into health interventions may improve 
intervention update, participation, and efficacy in Latinamericans (e.g., Duan, Fox, Derose, & Carson, 
2000; Fox, Stein, Gonzalez, Farrenkopf, & Dellinger, 1998; Lopez, & Castro, 2006). However, none of 
these interventions had incorporated religious content into the health promotion messages. 
Religiousness and religious coping in cancer screening behaviors were examined among female 
Spanish-speaking members of a Baptist church in Boston with a survey. The formative work 
presented in this article may inform interventions in the ‘active model’ category. It is conceivable that 
the church setting and religious beliefs may contribute to shaping individual health behavior and that 
key church members may play a role in empowering potential for change. 
Community Setting: The review of reviews included in this habilitation analysed successful 
components of existing community-based interventions for the promotion of a physical activity and 
healthy eating among children, adolescents, and adults (Brand et al., 2014). Communities were 
defined as geographic areas (e.g., neighbourhoods, villages, cities, or regions) or social groups with a 
common culture or community. Following the typology of McLeroy and colleagues (2003), 
community-based interventions were classified into three groups: a.) communities as a setting or 
communities as the locations where intervention participants are recruited but where the 
intervention efforts are focused on the individual, b.) multi-player/multi-level interventions including 
several components and addressing multiple social-ecological levels or multiple stakeholders, c.) 
environmental change interventions focussing on changes in the social and physical environment in 
the community. Because of the great heterogeneity in study designs and populations included in the 
existing reviews, the goal of this review of reviews was to find out which core intervention 
components need to be incorporated at which level to lead to significant changes in physical activity 
and diet. Most reviews included in this article fit into the ‘active model’ because in the majority of 
the primary studies included in the reviews, a community recruitment approach was followed, but 
intervention strategies were mainly focussed on individual behavior (e.g., provision of information 
material, individual or group counselling, pedometers for self-monitoring of physical activity). 
However, there was some indication that interventions that also incorporated environmental 
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changes (,comprehensive model’) had a greater impact on physical activity and diet than those fitting 
the ‘active‘ and ‘passive’ models. 
Daycare setting: The review of reviews examined the evidence for effective interventions 
promoting healthy eating and physical activity in the daycare setting (Steenbock, Pischke, Schönbach, 
Pöttgen, & Brand, 2015). Results of a survey of 643 German daycare facilities preceding this review of 
reviews had indicated that 97% of these institutions engaged in activities for the promotion of 
physical activity (Kliche et al., 2008). However, these health promotion activities were very 
heterogeneous and there was a lack of systematic process and outcome evaluations in regard to 
changes in health behaviors and anthropometric outcomes, such as weight status (Pott, 2012; 
Strauss, Herbert, Mitschek, Duvinage, & Koletzko, 2011). Hence, the aim of this review of reviews 
was to give an overview of the current national and international evidence on effective measures to 
change diet and physical activity and anthropometric outcomes of children in this setting. Our results 
indicated that interventions which comprised (1) the development of skills and competencies (2) 
medium to high parental involvement, and (3) information for parents on the links of behavior 
change and health outcomes were most effective in facilitating changes in physical activity and diet 
among preschoolers (‘active model’) (compared to knowledge-based interventions). Furthermore, 
similar to the findings of the review of review on physical activity and diet interventions in the 
community setting, we also found that multi-level interventions (children, social environment – 
parents, ‘comprehensive model’) were more effective than those solely focussing on individual 
behavior change. In the second article included here, results of a small pilot study examining factors 
affecting implementation of a program for health promotion targeting preschoolers at selected 
daycare facilities were presented (Steenbock et al., 2015). This program consisted of multiple 
components (promotion of a healthy diet, physical activity, and psychological well-being), addressed 
various target groups (children, parents, daycare staff); however, changes in the daycare 
environment were only marginal. Thus, the ‘active’ and ‘passive’ models appear to best match the 
program objectives.  
University setting: The last part of the habilitation includes four articles based on a study 
conducted in the university setting, the ‘Social Norms for the Prevention of PolyDrug Use’ (SNIPE) 
study. This study was based on the ‘social norms’ approach and can therefore be subsumed under 
the ‘organic model’. According to Berkowitz, “social norms theory describes situations in which 
individuals incorrectly perceive the attitudes and/or behaviors of peers and other community 
members to be different from their own when in fact they are not” (p.2, Berkowitz, 2005). The aim of 
the intervention developed and tested in this study was not only to change individual behavior but to 
change the social environment in regard to substance use meaning attitudes towards substance use 
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in this setting. Numerous studies found that students tend to overestimate consumption rates of licit 
(e.g., smoking: Cunningham, & Selby, 2007; Edwards et al., 2008; Falissard, & Reynaud, 2009; Riou 
França, Dautzenberg; Steyl, & Philips, 2011), as well as illicit substances (Helmer et al., 2014) in their 
peer group. It has also been shown that an overestimation of substance use in the peer group or a 
perception that the peer group approves of the use is associated with increases in personal use 
(tobacco: Arbour-Nicitopoulos, Kwan, Lowe, Taman, & Faulkner, 2010; Edwards et al., 2008; Riou 
França, Dautzenberg, Falissard, & Reynaud, 2009; alcohol: McAlaney et al., 2015; illicit substances: 
Helmer et al., 2014). The aim of a so called ‘social norms’ intervention is to change existing social 
norms on alcohol and tobacco use and on illicit substances among university and college students.  
Previous research indicated that feedback including the actual norms regarding the behavior 
of the majority of the peer group appeared to result in reductions of rates of personal use. In regard 
to tobacco use, two U.S. studies found that on-campus ‘social norms’ interventions lead to more 
accurate perceptions of tobacco consumption patterns in the peer group and to adjustments in 
personal tobacco use (Berkowitz, 2005; Hancock, & Henry, 2003, Hancock, Abhold, Gascoigne, & 
Altekruse, 2002). For example, Hancock & Henry (2003) found that the overestimation decreased by 
10% at an intervention campus compared to a control campus at the 10-week follow-up. Further, 
smoking rates appeared to stabilize among students receiving the intervention compared to 
increases in the number of cigarettes smoked per month at a control campus (Hancock, Abhold, 
Gascoigne, & Altekruse, 2002). At follow-up, students at the intervention campus smoked on average 
1,7 cigarettes per months more compared to an increase of 30 cigarettes per month among students 
at the control campus. Hence, relatively small changes in perceptions of the behavior of the peer 
group can have an effect on smoking behavior among students. However, the majority of these 
studies were conducted in North America. It was still unclear whether misperceptions about peer 
consumption rates of substances could be replicated in Europe. Increasing evidence suggested that 
these misperceptions exist in regard to alcohol use and reductions in alcohol intake as a result of 
participation in ‘social norms’ interventions had also been demonstrated in Europe (Bewick et al., 
2013; Bewick et al., 2010; Bewick, Trusler, Mulhern, Barkham, & Hill, 2008). But perceptions of peer 
use of tobacco and marihuana and their influence on personal substance use behavior in European 
students were not well understood. The articles included here are based on the first cross-national 
European study to investigate social norms regarding poly-drug use in seven European countries. The 
overarching goal of the SNIPE study was to change university culture and normative beliefs among 
university and college students (‘organic model’) regarding substance use by changing the social 
environment.  
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In the following section of the habilitation, study designs and study populations of the 
various articles are outlined. In section 3, the behavior change and ‘social norms’ interventions are 
described and in section 4, the methods for assessing various outcomes and for measuring changes 
in individual behavior, lifestyle, and the environment are outlined. This section is followed by section 
5 which explains the analyses performed in the studies. Finally, the results of the articles included 
here are briefly summarized (section 6) and discussed (section 7). The habilitation ends with a 
conclusion and a perspective (section 8).  
 
2 Study Designs and Study Populations 
2.1 Chronic Disease Risk Reduction 
Hospital Setting: The Multicenter Lifestyle Demonstration Project (MLDP) & The Multisite Cardiac 
Lifestyle Intervention Program (MCLIP) 
The main aim of the MLDP was to examine whether patients can avoid revascularization by 
making comprehensive lifestyle changes without increasing cardiac events. Patients were classified 
into two intervention groups: group 1 and group 2. Those in group 1 had angiographically 
documented coronary artery disease (CAD) that was severe enough to warrant revascularization (by 
insurance coverage policy standards) at study entry but opted for lifestyle changes instead (deemed 
medically safe). Control group patients were historically matched to group 1 patients and were 
drawn from insurance records of Mutual of Omaha Insurance Company’s database (Omaha, 
Nebraska). They were matched by procedure eligibility, age, gender, left ventricular ejection fraction, 
and cardiac score. Intervention group 2 consisted of patients who had previous coronary artery 
bypass grafting or percutaneous transluminal coronary angioplasty and were in stable condition. The 
sample of the MLDP included 440 persons with CAD (347 men, 93 women) who participated in the 
intervention arms of the MLDP. Eligibility criteria for study participation have been reported 
elsewhere (Koertge et al, 2003). Briefly, patients did not smoke, had a diagnosis of CAD, and a history 
of coronary artery bypass surgery or percutaneous transluminal coronary angioplasty. In the first 
article included here, we compared clinical events in 27 (group 1) patients in the MLDP with left 
ventricular ejection fraction (LVEF) ≤ 40% who were eligible to receive revascularization but 
underwent lifestyle changes instead (intervention group, LVEF ≤ 40%, see section 3 for further detail 
on the intervention) with those of a historically matched control group of patients with a LVEF of ≤ 
40% receiving usual care who were planning to undergo revascularization within one month from 
study entry (Pischke, Elliott-Eller, Li, Mendell, Ornish, & Weidner, 2010). Changes in lifestyle and 
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clinical profile for this group have also been reported elsewhere (Pischke, Weidner, Elliott-Eller, & 
Ornish, 2007) 
The MCLIP study was an on-going comprehensive lifestyle change program for the 
prevention of coronary heart disease (CHD) administered by insurance companies. The MLCIP study 
included two intervention groups (and no control group because it was an effectiveness trial): One 
arm included patients with CHD (Daubenmier et al., 2007; Frattaroli, Weidner, Merritt-Worden, 
Frenda, & Ornish, 2008; Govil, Weidner, Merritt-Worden, & Ornish, 2008), the second arm included 
persons at high risk for CHD (Pischke, Frenda, Ornish, & Weidner, 2010). One article based on the 
MCLIP study is included in this habilitation. In this article, results of a prospective cohort study nested 
within the larger cohort of the MCLIP study, including 131 participants (59.2% women and 27.3% 
diabetes mellitus), 56 with CHD and 75 at high risk with ≥3 CHD risk factors and/or diabetes mellitus 
are presented (Chainani-Wu et al., 2011). All participants engaged in a 3-months-lifestyle 
intervention. Changes in emerging biomarkers were measured at baseline and 3 months after the 
intervention.  
 
2.2 Primary Prevention of Chronic Diseases & Health Promotion in Different Settings 
School setting: The ‘Bihar School Teacher’s Study’ (BSTS) 
In the BSTS, a cluster randomized-controlled design was used to assess the extent to which a 
comprehensive tobacco control intervention resulted in a.) tobacco-use cessation among teachers 
and b.) the implementation of school tobacco control policies. The intervention was conducted in 
two waves over two consecutive academic years. Seventy-two rural and urban schools representing 
grade levels 8–10 were randomly selected from a total of 6900 schools governed by the Bihar state 
government. To be eligible for the study, schools had to have eight or more teachers and not be 
located in flood zones. Thirty-six schools were randomly assigned to the intervention group and the 
remaining 36 were assigned to the delayed intervention control group. Message testing was 
performed in focus groups with 44 teachers to better understand the social context of tobacco use 
from their perspective (results reported in the habilitation). Focus group participants taught grade 
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Church setting: A Pilot Study 
A small pilot study was conducted regarding the role of religiousness among churchgoers 
from Latin America to find out whether churches could be a promising setting for cancer control 
efforts or programs that include religious content in addition to information regarding cancer 
screening. This pilot study included a survey; no rigorous study design was employed. The results of 
this pilot study informed a church-based educational program to promote breast, cervical, and 
colorectal cancer screening among Latinas (> 18 years) which was implemented in the year 2014 
(Allen, Pérez, Tom, Leyva, Diaz, & Idali Torres, 2014). 
 
Community Setting: A Review of Reviews 
In this article, a systematic literature search to assess the effectiveness of community-based 
interventions to promote physical activity and healthy eating among children, adolescents, and 
adults was conducted (Brand et al., 2014). This part of the habilitation was not a primary study. 
 
Daycare Setting: A Review of Reviews / A Pilot Study 
In this systematic literature review, evidence from existing reviews of effective interventions 
promoting healthy eating and physical activity among preschoolers in the daycare setting was 
summarized (Steenbock, Pischke, Schönbach, Pöttgen, & Brand, 2015). This part of the habilitation 
did not involve primary data collection from study subjects. Furthermore, a small pilot study was 
conducted in this setting examining the implementation status of “JolinchenKids – Fit and Healthy in 
Daycare”, a program for health promotion among preschoolers which had been previously 
developed by the German health insurance AOK. In this study, we also examined program 
acceptance among various stakeholders in this setting and previous health promoting activities which 
had been implemented before the start of the program. Overall, fifty daycare facilities in three 
regions of Germany participated in this pilot study.  
 
University setting: The ‘Social Norms for the Prevention of PolyDrug Use’ (SNIPE) Study  
The SNIPE study was a multi-site cluster controlled intervention trial conducted in seven 
European countries. Each country aimed to recruit 2000 students at two or more different 
universities or colleges: n=1000 at the university serving as the intervention site, n=1000 at a second 
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university serving as the control site. Study participation rates (both at baseline and follow-up) were 
lower than the initial targets chosen for recruitment. For the final n recruited, see section 6.2.2. 
Issues surrounding loss to follow-up are discussed in further detail in the discussion section.  
Both intervention and control sites were chosen by convenience. In each country, the 
intervention site was the university that the local principal investigator was affiliated with. Baseline 
data on social norms and substance use at both intervention and control universities were used as 
the basis for the online intervention. Briefly, the online intervention was comprised of personalized 
feedback in which the perceived peer substance use was contrasted with the assessed peer 
substance use among students of the same gender and university. Data were derived from the 
baseline questionnaire and highlighted discrepancies in the perceptions and the actual substance use 
behavior in the peer group (for further detail on the intervention, see section 3.2). A second period 
of data collection (T1) took place towards the end of the spring semester of the same academic year 
at both intervention and control sites. At the end of the study, students at the control sites were 
given access to the web-based intervention. 
 
3 Description of Behavior and Environmental Change Interventions 
3.1 Chronic Disease Risk Reduction 
The Lifestyle Change Program (MLDP & MCLIP): Promotion of a low-fat, complex-carbohydrate 
Diet, Physical Activity, Social Support, and Stress Reduction  
Primary Outcomes: Changes in Clinical Events (among Patients with CHD at risk for Heart 
Failure), Changes in Biomarkers (among Patients at risk for or with CHD) 
All participants were encouraged to eat a very low-fat, plant-based diet (10% daily calories 
from fat, 15% from protein, and 75% from complex carbohydrates), engage in moderate aerobic 
exercise for a minimum of three hours per week (with a minimum of 30 minutes per session 
exercising within their target heart rates) and strength training activities at least twice per week, 
practice stress management for one hour per day, and attend group support sessions for two hours 
each week for 12 weeks. In the MLDP, the program began with a 12-hour orientation seminar that 
was offered over two to three days and consisted of scientific lectures and demonstrations (e.g., 
cooking). Patients then attended sessions in groups three times per week for 12 weeks. Two of the 
three weekly sessions focused on the program components in 1-hour blocks. The third weekly 
session consisted of a 1-hour aerobic exercise session (e.g., on treadmills) and 1-hour lectures that 
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were designed to facilitate long-term adherence to the program. Patients continued to meet in 
groups weekly for the following 40 weeks. In addition, they were instructed to exercise and practice 
stress management on their own (also see Billings, 2000; Koertge et al., 2003; Ornish, 1998). The 
same program was employed in the MCLIP but with shorter length. Participants attended the 
program onsite in groups (supervised by site personnel) twice a week for three months for a total of 
104 hours (Daubenmier et al., 2007).  
 
3.2 Primary Prevention of Chronic Diseases & Health Promotion in Different Settings 
Tobacco Cessation Intervention: Promotion of Tobacco Cessation 
Primary Outcomes: Changes in Tobacco Cessation among Teachers and Changes in the 
School Environment 
This 6-months intervention included one theme per month and was developed based on the 
‘Social-contextual Model of Behavior Change’ (Sorensen et al., 2003; Sorensen et al., 2007, see figure 
2). This framework includes psychosocial factors implicated in behavior change, such as self-efficacy, 
attitudes and beliefs, and describes pathways through which population characteristics (e.g., socio-
economic status, education) influence behavior. Interventions developed according to this 
framework differentiate the role of social context as “a set of modifying conditions, that is, factors 
that independently impact on outcomes but which are not influenced by the intervention, and 
mediating mechanisms, defined as variables along the pathway between the intervention and the 
outcomes” (p.190, Sorensen et al., 2003). These variables are amenable to change and can be 
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Figure 2: Social-Contextual Model (Sorensen et al., 2003; Sorensen et al., 2007). 
 
 
The following intervention themes and activities were included in the intervention for the 
Bihar School Teacher Study: a.) teachers as role models, b.) risks associated with tobacco use, c.) 
motivation to quit, d.) skills to quit, e.) withdrawal, f.) promotion of skills for maintenance, g.) 
creation of a supportive normative climate for not using tobacco. Messages were developed for 
different parts of the intervention. To ensure that these messages fit the socio-cultural context of 
teachers, two rounds of focus groups were conducted with teachers in which general themes that, 
according to teachers, ought to be addressed in a tobacco cessation intervention were identified 
(first round) and in which the content and cultural appropriateness of tobacco cessation messages 
were discussed (second round). Taking the results of the focus groups into account, intervention 
themes, materials, and messages were subsequently adapted. For example, to change risk 
perceptions, intervention materials were designed to portray the harmful effects of tobacco. 
Teachers had recommended to use pictures showing harmful effects of tobacco (e.g., a cancerous 
jaw). They also thought an intervention should include written information materials emphasizing 
harmful effects of tobacco use. As a result, and in addition to other information material provided, a 
list of carcinogenic effects of tobacco use was given to teachers in the intervention. Teachers in the 
focus groups had also recommended to encourage intervention participants to discuss how tobacco 
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harms the whole family at intervention meetings and other teacher gatherings. Hence, the final 
intervention included monthly meetings where teachers met in groups and discussed the topics 
which had been brought up by teachers in the focus groups, using discussion points developed by the 
researchers in the U.S..  
 
Intervention for Health Promotion among Children 
Primary Outcomes: Changes in Diet, Physical Activity and Psychological Well-being among 
Preschoolers 
The 3-year intervention ‘JolinchenKids - Fit and Healthy in Daycare’ was comprised of five 
modules, three focusing on children, one on parental participation in the program, and one on 
promoting health among kindergarten teachers. Daycare facilities were free to choose from these 
modules and had no fixed time schedule to follow in regard to the implementation of these modules. 
The three modules focusing on children’s health were designed to affect dietary behavior and 
physical activity levels among 3-6 year-olds and to improve their psychological well-being. Activities 
of the diet module included small changes in the daycare environment. For example, un-sweetened 
beverages and plates with fruits and vegetables were made available throughout the day in the 
kindergarten groups and a breakfast buffet was offered once every week. Examples for intervention 
activities in the physical activity module included the provision of a box with cards for kindergarten 
teachers that included instructions for physical activity games with children. Also, intervention efforts 
were put into providing areas with sufficient space at daycare facilities where children could involve 
in “active play”. The module focusing on psychological well-being included, among other materials, 
the provision of a card box with techniques for stress management to be implemented by 
kindergarten teachers. The module focusing on parental participation in program activities included 
several actions to convince parents to support the implementation of the program, such as including 
parent representatives in small implementation teams or an invitation to a parent-kindergarten 
teacher conference. The module targeting kindergarten teachers’ health included information 
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Web-based ‘Social Norms’ Intervention: Prevention and Reduction of Substance Use 
Primary Outcomes: Changes in Social Norms regarding Substance Use and Changes in Rates 
of Substance Use among University and College Students 
The ‘social norms’ intervention was an instantaneous personalized feedback which took the 
following form: The perceived peer substance use (e.g., “Fourty percent of the male/female students 
at your university use marijuana at least once a month.”) was contrasted with the assessed peer 
substance use among students of the same gender from the baseline questionnaire (e.g., “ Four 
percent of the male/female students at your university use marihuana.”) to highlight discrepancies. 
Additionally, the personal substance use pattern (e.g., “I have five alcoholic drinks during a typical 
drinking session.”) was put into relation to the substance use in the peer group [same-gender, same 
university, e.g., “Actually, most male students of my university (68%) drink no more than four 
alcoholic drinks during a typical drinking session!”]. These two comparisons formed the descriptive 
norms feedback. In addition, information on injunctive norms (i.e., general perceptions about 
whether substance use is accepted in the peer group) was provided in some of the feedback 
messages (e.g., “Did you know that 91% of male students at Bradford think it is never okay to use 
ecstacy?”).  
Study participants from the intervention sites were invited to access the feedback 
approximately two weeks after the baseline assessment and they were informed that they would 
have the opportunity to access the intervention multiple times during the following five months. 
Every time a student wished to receive feedback using the intervention he/she had to first provide an 
update on the information about their own substance use behavior and perceptions. The content of 




4.1 Methods of Assessing Changes in Cardiovascular Outcomes 
Cardiovascular Risk Factors: In the MLDP, the following risk factors were assessed at 
baseline, after three and 12 months: History of smoking, type II diabetes, hypertension, 
hyperlipidemia, family history of CHD, myocardial infarction (MI), and cerebrovascular accident (CVA) 
were assessed in questionnaires. In the subsample that was analysed for the first article included in 
the habilitation (Pischke, Elliott-Eller, Li, Mendell, Ornish, & Weidner, 2010), data on these risk 
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factors, as well as clinical events were extracted from medical charts for the historically matched 
control group. Clinical event data of the intervention group had been documented at baseline and 
during the follow-up by physicians involved in the study and were available in the MLDP database. In 
both, intervention and usual care groups, ejection fraction had been determined by left ventricular 
contrast angiography with direct left ventriculography in all patients. In the MCLIP, cardiovascular 
risk factors were assessed at baseline and 3-months follow-up. Risk factors included biomarkers of 
the lipid metabolism [e.g., total cholesterol, high-density lipoprotein cholesterol (HDL-C), low-density 
lipoprotein cholesterol (LDL-C)] which were determined via blood tests and emerging cardiac 
biomarkers (for further detail, see below), as well as psychological risk factors for CHD, such as 
depression, which were assessed with questionnaires [e.g., the Center for Epidemiologic Studies 
Depression Scale (CES-D), Radloff, 1977].  
Clinical Events: In the MLDP, cardiac events over the course of three years were defined as 
nonfatal MI, cardiac death, heart failure, CVA, and revascularization procedures (coronary artery 
bypass graft, percutaneous transluminal coronary angioplasty). Non-cardiac events and deaths from 
all other causes were also tracked. In both, intervention and matched usual care control groups, all 
events had been documented in patients’ medical records.  
Cardiovascular Biomarkers/Other Variables: In the MCLIP, a fasting blood sample was drawn 
for laboratory analyses including total cholesterol, HDL cholesterol, triglycerides, LDL cholesterol, 
high-sensitivity C-reactive protein, fibrinogen, lipoprotein(a), homocysteine, oxidized LDL, insulin, B-
type natriuretic peptide (BNP), and nuclear magnetic resonance lipoprofile assays for LDL, very-low-
density lipoprotein (VLDL), and HDL particle concentrations and particle size. A baseline physical 
assessment (anthropometrics) was completed during the interview. A second interview was 
scheduled with the hospital team after the intake interview and records review; this included 
administration of psychosocial and behavioral questionnaires, instructions for completion of a 3-day 
diet diary, a blood draw for a baseline lipid profile, and a treadmill exercise stress test. Medical, 
behavioral and psychosocial variables and quality of life were reassessed at three and 12 months.  
Psychosocial Variables: Hostility (Cook-Medley Hostility Scale; Barefoot, Dodge, Peterson, 
Dahlstrom, & Williams, 1989), psychological stress (Perceived Stress Scale; Cohen, Camarck, & 
Mermelstein, 1983), quality of life (SF-36; Ware, Snow, Kosinski, & Gandek, 1993), and depression 
(see above) were assessed in the MLDP and MCLIP studies. Religiousness variables were only 
assessed in the pilot study conducted in Boston, MA. Positive religious support from other church 
members was assessed with two items (Krause, 1999). Two components of spiritual locus of control 
(Holt, Clark, & Klem, 2007) were assessed: a.) active (god plays a collaborative role in one’s health), 
b.) passive (participants do not take preventive actions because of a belief that God is the sole 
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control of their health). Religious coping (Pargament, 1999) was assessed to evaluate how 
participants use religion to cope with problems. This measure includes two scales: a.) positive 
religious coping: Three items on religious ways to manage stressors and b.) negative religious coping: 
Three items on religious struggle in coping. 
Drop-out analysis: Details on characteristics of persons dropping out of the intervention 
studies represented in this habilitation or analyses of missing data are reported in the individual 
articles. 
 
4.2 Methods of assessing Changes in Lifestyle  
Diet: In both, MLDP and MCLIP, diet was measured as percent of calories from fat (goal: 
10%). A registered dietitian instructed participants on how to complete 3-day food diaries and 
verified dietary data entry, as a measure of quality assurance. Data were analyzed using nutrition 
data system for research software (NDS-R) (versions 4.01_29, 1999 and 4.02_30, 2000, Nutrition 
Coordinating Center, University of Minnesota, Minneapolis).  
Exercise/Physical Activity: Exercise was measured as hours per week (goal: 3 h per week). In 
both, MLDP and MCLIP, exercise tolerance was assessed with a symptom-limited treadmill test. 
Metabolic equivalents (METs) were automatically calculated by the testing device during the exercise 
testing. 
Stress Management: Stress management was measured as self-reported hours per week of 
yoga/meditation (goal: 1 hour per day) in the MLDP and MCLIP studies. 
Substance Use: In regard to tobacco use, in both, the MLDP and MCLIP studies, patients were 
required to have quit smoking before entering the study. Therefore, only a history of smoking was 
assessed in the behavioral questionnaire. In the BSTS study, tobacco use was assessed pre- and post-
intervention (not reported in the habilitation). In the SNIPE study, the use of several tobacco 
products (i.e., cigarettes, chewing tobacco, cigars, etc.) was assessed in an online questionnaire. The 
survey also included the use of cannabis (marijuana, pot, grass, hash, etc.). Other substances were 
assessed with an adapted version of the Alcohol, Smoking and Substance Involvement Screening Test 
(ASSIST; Humeniuk, Henry-Edwards, Ali, Poznyak, & Monteiro, 2010).  
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4.3 Adherence to Recommendations / Implementation Status 
In both, MLDP and MCLIP, participants adhered to the program if they consumed less than 
10% fat in their diets, exercised three hours per week, and practiced stress management for one 
hour every day. In the MLDP and the MCLIP, a lifestyle index, based on a formula validated in 
previous research (Daubenmier et al., 2007; Ornish et al., 1998; Pischke, Scherwitz, Weidner, & 
Ornish, 2008), measured overall adherence to intervention guidelines and was calculated as the 
mean percentage of adherence to each lifestyle behavior. Zero equalled no compliance and one 
equalled 100% compliance. 
Assessment of adherence to the recommendation to quit tobacco was performed with 
cotinine testing in the BSTS study but is not the subject of this habilitation. In the SNIPE study, 
tobacco cessation was assessed in the online survey. 
Adherence to cancer screening recommendations (current at the time of data collection) are 
outlined below and were assessed via a questionnaire. Breast cancer screening: Women aged 40-49: 
Having had a mammogram within the prior 2 years and a clinical breast examination (CBE) within the 
prior year. Women >50: Having had a mammogram and CBE within the prior year. Cervical cancer 
screening: Compliance of women >18: Having had a Pap test within the prior 3 years. Women >50: 
Having had an annual fecal occult blood test (FOBT), sigmoidoscopy within prior 5 years, colonoscopy 
within prior 10 years. All-age appropriate screening: Women who met the criteria for all screening 
tests (see above) appropriate for their age were deemed compliant. In the analyses for the paper, 
compliance with the individual screenings was computed, as well as compliance with all screenings 
required for a person’s age. Categories for colorectal cancer screening (age 50+) were ‘compliant’ vs. 
‘not compliant with recommendations’; for mammography screening (age 40-49) categories included 
‘within past 2 years’ vs. ‘more than 2 years ago’ vs. never; for mammography screening (age 50+) 
‘within past year’, ‘within past 2 years’, ‘more than 2 years ago’, ‘never’; for clinical breast 
examination (40+) ‘within past year’, ‘more than 1 year ago’, ‘never’, ‘don’t know/not sure’; for all 
breast cancer screening recommended for age ‘yes’ vs. ‘no’; for cervical cancer screening (age 18+) 
‘within past year’, ‘within past 3 years’, ‘more than 3 years ago’, ‘never’; and for adherence to all 
screening tests recommended for a given age ‘yes’ vs. ‘no’. The proportion of the sample compliant 
with more than one test but fewer than all which were required in a person’s age group was not 
reported.  
In the small pilot study, examining the state of implementation of a program for health 
promotion among preschoolers two months post-baseline, the current state of implementation in 
regard to the five modules of the program (diet, physical activity, stress reduction, parental 
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involvement, kindergarten teachers’ health promotion) was assessed in telephone interviews with 
the heads of the daycare facilities or kindergarten teachers responsible for program implementation 
at their institution. 
 
4.4 Methods of Assessing Changes in the Physical or Social Environment 
Physical Environment: Signs of Tobacco Use at Schools 
In the BSTS study, environmental changes were assessed via observations of changes in the 
school environment in terms of signs of tobacco use. The results are not part of this habilitation as 
they were part of a later publication which was not co-authored by CP. However, they will be 
discussed in section 7. 
 
Social Environment: Social Norms regarding Substance Use at Universities 
Descriptive Norms: Perceptions of rates of peer substance use were assessed in a web-based 
survey using items based on the corresponding personal substance use items. Perception items were 
similarly worded as personal use items and were similar to those used in previous social norms 
surveys (Bewick et al., 2010; McAlaney, & McMahon, 2007). 
Injunctive Norms: Personal and perceived social norms regarding attitudes towards 
substance use were assessed. The items used were based on existing surveys which were adapted for 
use in the intervention (Core Institute, 2008). 
 
5 Analyses 
5.1 Quantitative Analyses 
Cardiovascular Outcomes in the MLDP and MCLIP Studies 
In the paper included here based on the MLDP study, differences in numbers of cardiac 
events between intervention and usual care group patients during the 3-year follow-up were 
analyzed using Fisher’s exact test. Odds ratios and relative risk ratios were estimated by dividing the 
number of events by the number of patient-years for the particular time period. In the article 
included here based on the MCLIP study, changes in lifestyle and biomarkers from baseline to 3-
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months follow-up were tested for significance using paired t-tests (continuous data) and the 
Wilcoxon signed rank test (for categorical data). Cardiac biomarker distributions were not normal 
and log-transformed values were used for parametric tests. The association between the continuous 
variables was evaluated using linear regression analysis. Pearson’s r and associated 2-sided p values 
were computed for bivariate correlations.  
 
Substance Use in the SNIPE Study 
Tobacco & Cannabis Use 
Firstly, estimates for personal and perceived tobacco/cannabis use were generated. 
Secondly, the percentages of respondents who perceived the tobacco/cannabis use of the majority 
of students of their own sex and university as higher/as identical/as lower as the report of the 
corresponding own behavior estimate were calculated. Subsequently, binary logistic regression 
analyses were performed to examine associations between perceived and personal 
tobacco/cannabis use and attitudes towards tobacco/cannabis use. Sex, age, year of study, living 
situation, and perceived substance use/attitude towards tobacco/cannabis use were included as 
independent variables in the models. In the model with the outcome variable attitude towards 
tobacco/cannabis use, personal tobacco/cannabis use was also added as an independent covariate. 
For these analyses, age was used as a continuous variable and all other variables as categorical 
variables. To investigate whether sex or country moderates the association between perception and 
personal behavior/attitude, the two relevant interaction terms were added to the regression models. 
Additionally, stratified analyses by variables were performed for those interactions that were 
significant at the p<0.05 level.  
 
Alcohol Use 
Wilcoxon signed rank tests were employed to test for differences between personal drinking 
and perceived peer drinking. Binary logistic regression was used to determine odds ratios (OR) and 
95% confidence intervals (95% CI) for factors associated with accurate estimation of peer drinking. 
Students were classified as accurate estimators if they estimated the number of drinks per day 
among peers of their sex up to the 75% percentile of the actual number of drinks consumed per day 
in this group. The 75% percentile was used as cut-off because it represents data from the majority of 
students. Personal number of alcoholic drinks per day was entered as an independent variable into 
the regression model. Gender, age, country of origin, born outside the country of current residence, 
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typicality as student from low to high (i.e., wether a student perceived him or herself to be a 
“typical” student) were included for adjustment in the regression models. In addition, 
medicine/health as study subject was added to the model as an independent variable. This was 
based on the assumption that students studying medicine and other health-related subjects are 
more likely to estimate the alcohol consumption among peers accurately.  
 
Cancer Screening 
Logistic regression was employed to examine bivariate and multivariate relationships 
between cancer screening adherence (yes/no), demographic variables, and dimensions of 
religiousness. Only those variables were included in the multivariate models that showed bivariate 
associations (p<.10) with cancer screening adherence. 
 
Implementation Status 
In the evaluation of the implementation status of the different modules of the health 
promotion program for preschoolers, only descriptives on the implementation of the various 
modules and specific intervention activities of each module were analysed.  
 
5.2 Qualitative Analyses and Reviews 
Message Testing in the BSTS Study: The transcribed and translated focus group data were 
analyzed by trained staff using a two-stage coding process using NVivo, an ethnographic data 
management software program. Structural coding followed the structure of the focus group guide. 
Thematic coding and analysis was based on major themes that arose from structural coding of the 
transcripts and was applied in a second pass analysis.  
 
Pilot Study conducted at Daycare Facilities: The transcribed focus group data were analysed 
according to Mayring (2010) using MaxQDA. Two researchers paraphrased and reduced the data, 
according to the categories of the focus group guide. Differences in results between researchers 
were discussed until consensus was reached. 
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Reviews of Reviews: a.) Health Promotion in Communities: Results of 18 systematic reviews 
of primary studies on community-based interventions to promote physical activity and healthy eating 
were extracted and categorized into articles examining: a.) community-based interventions: This also 
included studies in which the recruitment was performed in the community, but where the 
intervention efforts were focused on the individual, b.) multi-player/multi-level interventions 
meaning that the intervention addressed multiple social-ecological levels or multiple stakeholders, 
and c.) environmental change interventions focusing on changes in the social and physical 
environment in the community. The evidence of the reviews included was subsequently appraised 
using the following criteria: Adequate sample size in the underlying studies, inclusion of randomized 
trials, use of objective or validated outcome measures, and inclusion of community-based 
interventions type 2 or 3 (for further detail on this categorization, see the article) . b.) Health 
Promotion in Daycare Facilities: Systematic reviews and meta-analyses published between 2007 and 
2014 that also met the AMSTAR criteria were included in this review of reviews (n=13). The evidence 
was then sorted into four categories: “not effective” (i.e., intervention studies did not indicate 
significant effects), “inconsistent” (i.e., some intervention studies demonstrated significant effects 
but the majority showed no effects), “some indication of effectiveness” (i.e., majority of intervention 
studies demonstrated effects), “clear evidence” [i.e., majority of high quality intervention studies 
(with appropriate sample size, valid outcome parameters, process evaluation of intervention 
implementation) demonstrated effects]. Finally, reviews were analyzed as to whether they included 
information on differential intervention effects. Specifically, differences were analysed by a.) target 
group, b.) intervention component (nutrition, physical activity, sedentary behavior), c.) intervention 
level (individual, environment, combination of levels), d.) strategy employed for behavior change 
(knowledge-based, skills training or both), e.) dose/intensity, and f.) parental involvement. c.) Health 
Promotion in Schools: Two reviewers assessed the quality of the identified review articles (both 
systematic reviews and meta-analyses published between 2007 and 2013) and extracted the data 
using AMSTAR criteria. Fourteen review articles of moderate to good quality fulfilled the a-priori 
defined inclusion criteria (for further detail, see the article). After that, the included studies were 
grouped into studies examining the efficacy and effectiveness of a.) smoke-free class competitions, 









6.1 Chronic Disease Risk Reduction – Individual Behavior Change 
6.1.1 Comprehensive Lifestyle Changes for the Prevention of Heart Failure (MLDP Study) 
[Pischke, C.R., Elliott-Eller, M., Li, M., Mendell, N., Ornish, D., & Weidner, G. (2010). Clinical 
events in coronary heart disease patients with an ejection fraction of 40% or less: 3-year follow-up 
results. J Cardiovasc Nurs, 25, E8-E15. – publication attached] 
 
The aim of this study was to examine whether lifestyle changes can delay the need for 
surgical procedures in CHD patients with asymptomatic reduced left ventricular ejection fraction. 3-
year clinical events were compared in 27 CHD patients eligible to receive revascularization (by 
insurance standards), but underwent lifestyle changes (low-fat diet, exercise, stress management) 
instead (intervention group [IG], LVEF < or =40%), with those of a historically matched (age, gender, 
LVEF, and stenosis of the 3 major coronary arteries) control group receiving usual care (UCG; n = 13) 
who had undergone revascularization at study entry. Both IG and UCG patients were enrolled in the 
health insurance companies participating in the MLDP (for further detail, see section 3.1). At three 
months, there were more cardiac events in the UCG (6 events) than in the IG (1 event; P < .006; odds 
ratio = 13.27; 95% confidence interval = 1.57-111.94). This difference was attenuated but maintained 
over three years (P < .06; odds ratio = 2.75; 95% confidence interval = 1.05-7.19). More detailed 
findings can be found in Table 1. For further detail on number of events for each year, see the full 
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Table 1. Cardiac Events for Intervention (n=27) and Usual Care Matched Control (n=13) Groups.* 
 12 Weeks Sum over 3 yrs 
Cardiac Death 
 Intervention Group 0 1 
Control Group 2 3 
Non-fatal MI 
 Intervention Group 0 0 
Control Group 0 0 
Primary PTCA 
 Intervention Group 0 3 
Control Group 0 0 
CABG surgery 
 Intervention Group 1 2 
Control Group 0 0 
HF 
 Intervention Group 0 2 
Control Group 2 3 
CVA 
 Intervention Group 0 0 
Control Group 2 2 
 
Total # of cardiac events 
initiating hospitalization 
(Deaths, MI, HF, CABG, 
Primary PTCA** & Other ¥ ) 
Intervention Group 1 8 
Control Group 6 9 
Odds ratio 13.27 2.75 
Significance(P) 0.005 0.055 
95%Confidence Interval 1.57-111.94 1.05-7.19 
 
Total # of patients having at 
least one primary cardiac 
event at each time point 
Intervention Group 1 6^ 
Control Group 4 5~ 
Rate ratio 8.64 1.99 
Significance(P) 0.04 0.318 
95%Confidence Interval 0.95-78.48 0.60-6.58 
*Not shown in table: 8/13 control patients had CABG surgery and 5/13 had primary PTCA within 4 months of study entry 
**Primary PTCA excludes restenosis within 6 months 
¥ One patient in the usual care group was hospitalized with recurrent supraventricular tachycardia (SVT), treated with myocardial ablation 
(3Y) 
^ Two intervention group patients had 2 events (each) over 3 years 
~ One usual care patient had 2 events, and one usual care patient had 4 events over 3 years. 
 
 
6.1.2 Comprehensive Lifestyle Changes for the Prevention of CHD & the Role of new Biomarkers 
(MCLIP study) 
[Chainani-Wu, N., Weidner, G., Purnell, D.M., Frenda, S., Merritt-Worden, T., Pischke, C., 
Campo, R., Kemp, C., Kersh, E.S., & Ornish, D. (2011). Changes in emerging cardiac biomarkers after 
an intensive lifestyle intervention. Am J Cardiol, 108, 498-507. – publication attached) 
 
In this article, we evaluated the changes in emerging cardiac biomarkers, cognitive function, 
and social support measures after participation in a comprehensive lifestyle change intervention (for 
further detail on the intervention, see section 3.1). A prospective cohort study of 131 participants 
(59.2% women and 43.1% with diabetes mellitus), 56 with CHD (37.5% women and 27.3% diabetes 
mellitus), and 75 at high risk with ≥3 CHD risk factors and/or diabetes mellitus (76% women and 
54.7% diabetes mellitus) was conducted. The measurements were taken at baseline and three 
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months after the intervention. Improvement in all targeted health behaviors was seen in both high-
risk and CHD groups (all p <0.001) at three months. Further, reductions in body mass index, systolic 
and diastolic blood pressure, waist/hip ratio, C-reactive protein, insulin, low-density lipoprotein, 
high-density and total cholesterol, apolipoproteins A1 and B (all p <0.009) were observed.  
Nuclear magnetic resonance spectroscopy analysis of lipoprotein subclass particle 
concentrations and diameters showed a reduction in large very-low-density lipoprotein particles, size 
of the very-low-density lipoprotein particles, total low-density lipoprotein particles; total, large, and 
small high-density lipoprotein particles (all p <0.009), and small very-low-density lipoprotein particles 
(p <0.02). Increases in fibrinogen (p <0.03) and B-type natriuretic peptide (p <0.001) were seen, and 
these changes correlated inversely with the changes in body mass index. The observed increase in B-
type natriuretic peptide can be explained by the metabolic changes related to adipose tissue 
lipolysis. The quality of life, cognitive functioning, and social support measures significantly 
improved. For further detail on changes in biomarker levels from baseline to 3-months follow-up, see 
Table 2.
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Table 2. Biomarker Level at Baseline and 3 months after Comprehensive Lifestyle Intervention. 
Variable 
CHD  (n=54*)   High Risk (n=71*) 
Baseline 3 mo p Value''  Baseline 3 mo 
p 
Value'' 
Biomarkers of lipid metabolism 
Total cholestoral (mg/dl) 165 (136-190) 143 (109-174) <0.001  
185 (164-
224) 176 (147-198) <0.001 
Low-density lipoprotein cholesterol 
(mg/dl) 89 (68-109) 68 (49-100) <0.001  109 (88-133) 104 (72-117) <0.001 










Triglycerides (mg/dl) 113 (80-162) 113 (65-174) 0.8  
135 (100-
212) 142 (89-187) 0.035 
Very-low density lipoprotein 
triglycerides (mg/dl) 89 (49-126) 81 (41-138) 0.96  102 (63-170) 104 (53-155) 0.11 
Lipoprotein (a) (nmol/L) 48.0 (15.5-163.5) 
56.5 (13.3-





Oxidized low-density lipoprotein (U/L) 54 (41-80) 50 (35-63) 0.17  54 (41-80) 61 (47-83) 0.25 
Apolipoprotein A1 (mg/dl) 133 (117-148) 118 (107-134) 0.002  
147 (131-
162) 127 (115-140) <0.001 
Apolipoprotein B (mg/dl) 78 (66-97) 82 (54-93) 0.09  94 (82-112) 87 (71-106) 0.002 
Apolipoprotein B/ apolipoprotein A1 0.6 (0.5-0.8) 0.5 (0.6-0.8) 0.30  0.7 (0.6-0.8) 0.7 (0.6-0.8) 0.114 
Other biomarkers 
C-reactive protein (mg/L) 1.2 (0.5-3.8) 1.0 (0.4-2.6) 0.06  2.8 (1.4-6-0) 2.0 (0.8-4.3) <0.001 
Fibrinogen (mg/dl) 322 (283-380) 356 (298-402) 0.554  
330 (276-
377) 357 (311-402) 0.004 
Homocysteine (μmol/L) 8.7 (6.6-10.1) 8.5 (6.4-11.0) 0.614  7.5 (6.0-8.8) 7.9 (6.2-9.6) 0.1 
B-type natriuretic peptide (pg/ml) 28.0 (15.5-64.0) 
37.0 (20.5-





Insulin (íU/L) 13.0 (9.0-24.5) 
12.0 (8.5-





Fasting glucose (diabetics)** 118 (103-152) 104 (99-146) 0.20  
118 (102-
149) 102 (94-120) <0.001 
Hemoglobin A1c (diabetics)** 6.9 (6.4-8.9) 6.7 (6.4-8.3) 0.05   6.4 (6.1-7.5) 6.0 (5.8-6.5) <0.001 
Data are presented as median (interquatile range). 
* Because of missing data, number of patients for individual variables ranged from 114-122. 
'' p Values for biomarkers determined usind paired-samples t-test and log-transformed values. 
** Diabetics only: hemoglobin A1c, n=53; fasting glucose, n=52. 
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6.2 Primary Prevention of Chronic Diseases & Health Promotion 
6.2.1 Individual Behavior Change 
Formative Research 
Tobacco Cessation - Schools 
Theory-based Intervention Development & Message Testing (The Bihar School Teachers Study) 
[Nagler, E.M., Pednekar, M.S., Viswanath, K., Sinha, D.N., Aghi, M.B., Pischke, C.R., Ebbeling, 
C.B., Lando, H.A., Gupta, P.C., & Sorensen, G.C. (2013). Designing in the social context: using the 
social contextual model of health behavior change to develop a tobacco control intervention for 
teachers in India. Health Educ Res, 28, 113-29. - publication attached] 
 
 This article describes a theory-based, step-by-step approach to the development of an 
intervention to promote tobacco use cessation among school personnel in Bihar (for further detail on 
the intervention, see section 3.2). A five-step approach was used to develop the intervention using 
the ‘Social-Contextual Model of Health Behavior Change’ (for a description of the model, see section 
3) in Bihar, which involved conducting formative research, classifying factors in the social 
environment as mediating mechanisms and modifying conditions, developing a creative brief, 
designing an intervention, and refining the intervention based on pilot test results. The intervention 
targeted users and non-users of tobacco, involved teachers in implementing and monitoring school 
tobacco control policies, and maximized teachers' role as change agents in schools and communities. 
Intervention components included health educator visits, discussions led by lead teachers, cessation 
assistance, posters and other educational materials and was implemented over the entire academic 
year. The intervention was subsequently tested in Bihar government schools as part of a randomized-
controlled trial (results not included here).  
 
[Pischke, C.R., Galarce, E.M., Nagler, E., Aghi, M., Sorensen, G., Gupta, P.C., Pednekar, M.S., 
Sinha, D.N., & Viswanath, K. (2013). Message formats and their influence on perceived risks of 
tobacco use: a pilot formative research project in India. Health Educ Res, 28, 326-38. - publication 
attached] 
 
The aim of this article was to qualitatively explore perceptions about tobacco use among 
teachers in Bihar and to examine how risk information may be communicated through a variety of 
message formats. Twelve messages on tobacco health risks varying in formats (see Table 3) were 
tested in focus groups with teachers from Bihar. Messages #1-4 were aimed at increasing the risk 
perception of the audience and at eliciting negative emotions associated with tobacco-related 
morbidity and mortality. Messages #5-8 were narratives focusing on the benefits of teachers as role 
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models for quitting tobacco. These messages emphasized that teachers are powerful role models in 
society, especially if they choose to commit themselves to this role. The gain of quitting for the 
teacher is to feel respected and to contribute to his or her students’ health by being a strong role 
model. Messages #9-12 dealt with skills necessary for quitting, such as willpower and a plan to quit, 
and how to handle triggers for tobacco use and manage relapse. Different message formats were 
applied in each set of messages. The first set used fear or guilt appeals, in the the second set 
narratives with gain-frames were employed in messages, and the third set included messages with 
narratives and exemplars. A summary of the results is shown in Table 3. Further detail on the 
improvements of the messages which were suggested by teachers can be found in the attached 
article.  
In sum, participants stated that teachers were already aware of tobacco-related health risks. 
However, teachers recommended including evidence-based facts in messages to further increase 
awareness of these risks. Communicating risk information using negative emotions had a great 
appeal to teachers and was deemed most effective for increasing risk perception. Messages using 
narratives of teachers' personal accounts of quitting tobacco were deemed effective for increasing 
knowledge about the benefits of quitting.  
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MESSAGE 1. You know that tobacco may hurt you in the future. But do you know how it’s hurting you and your family now? She worries 
about her dad chewing tobacco. She saw what happened to her grandfather, and she is scared. He loves his dad, but he hates the way 
he smells. Yuck! A visitor came to the school today and explained that tobacco is bad for health. Does his dad know, he wonders? She 
wishes she had more money to fix some things around the house. She could do those things if he didn’t buy tobacco every day. Learn to 
quit tobacco with our program. 
- Picture showing a  man in an armchair lighting up a cigar and a little girl next to the armchair holding her nose  
MESSAGE 2. You know that tobacco is bad for your health. But we would like to tell you something else about tobacco. Using tobacco is 
an addiction, not a habit. This means that your body feels like it needs tobacco, not just wants it. It is the reason why people say they 
can’t stop, even when they know it’s bad for them. It’s why it can be hard for some people to quit. When you use tobacco, it hurts your 
body, even though you can’t see it. It increases your heart rate and your blood pressure. It gives you bad breath and puts you at risk for 
mouth sores. When you are addicted to tobacco long enough, the increased heart rate and blood pressure can lead to heart attack and 
stroke. The mouth sores can develop into oral cancer. Learn how to quit tobacco with our program. 
- Picture showing a person with a mouth ulcer   
MESSAGE 3. If it can happen to him, it can happen to you. Tobacco can hurt anyone. It doesn’t matter who you are, what you do, or 
where you live. Tobacco doesn’t care if you have a family to support, or if you have lots of friends. It only wants to hurt you. You would 
never guess it, but Mahesh is already developing ulcers and sores in this mouth. He looks fine. He feels fine. He doesn’t even know they 
are there yet. But he is addicted to tobacco, and they will get worse. Learn to quit tobacco with our program.   
MESSAGE 4. Sometimes things aren’t what they seem. If you use tobacco, everything may look fine from the outside. But everything is 
not fine on the inside. Even if you only use tobacco a few time a week, you are still taking a risk. You are putting dangerous chemicals 
into your body. And you make it more likely that you will become addicted in the future. Learn to quit tobacco with our program. 
1. Reactions to tobacco health risks communicated in 
the message 
The general opinion voiced in the focus groups was that 
teachers were already educated about the harmful 
effects of tobacco and were aware of the risks of using 
it. 
 
2. Reactions to message format: 
Was deemed effective in making both teachers and 
students want to quit. 
 
Narrative with Social Modeling Theme 
 
MESSAGE 5.  Lessons don’t only come from books. Your students don’t learn from your lessons alone. They learn from your words and 
actions. Show them that good health is important by quitting tobacco. Let them see that you take good care of yourself, so they learn to 
take good care of themselves. Aren’t you worth it? Aren’t they worth it? Learn to quit tobacco with our program. 
- First picture in the Indian context: Female teacher teaching a group of students (4th graders) sitting on the floor 
- Second picture in the American context: American teacher teaching a group of students 
MESSAGE 6.  Lessons don’t only come from books. Your students learn form your actions – the good ones and the bad ones. If you use 
tobacco, they will think that tobacco is OK. You have so much power to influence your students. Send a positive message instead. Quit 
tobacco – show them that you take good care of yourself, so they learn to take good care of themselves. Aren’t you worth it? Aren’t 
they worth it? Learn to quit tobacco with our program. 
- Picture showing Indian teacher smoking a cigarette 
MESSAGE 7. “We talk about a lot of things in the common room at school, like what we did over the weekend. Since I’m quitting 
tobacco, I had a chance to tell everyone what happened to me at a function on Saturday. A lot of people at the gathering were using 
1. Reactions to benefits of quitting tobacco 
communicated in the message: 
Participants felt that messages based on social 
modeling communicated the benefits of quitting 
tobacco, and subsequent decreases in disease risk, well. 
 
2. Reactions to message format: 
Format worked for teachers as they pointed out that it 
was important for teachers (“as highly dignified persons 
in society”) to lead by demonstration. 
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tobacco, of course. In the past I might have felt strange saying no, but this time I said, ‘No thanks, I’m quitting tobacco.’ I had to say it a 
lot! Suneeta was in the common room, too, and she said, ‘I know how hard that is to do! My husband had to say ‘no’ many times when 
he was quitting.’ It made me feel better to know that others went through the same thing. Before I could answer her, Rajeev added, 
“It’s good to hear these stories. I think about quitting sometimes, and this makes me feel more like I can do it. Also, the more people 
say ‘No, thanks!’ at gatherings, the less I’ll feel like I have to use it to fit in.” Learn to quit tobacco with our program. 
- Picture of teachers and students sitting in a circle 
MESSAGE 8. Be a leader. Don’t use tobacco. “Over the years, I have known many teachers who use tobacco. I always wish they 
wouldn’t, for a lot of reasons. I worry about my best teachers getting sick and suffering from the health problems that we know tobacco 
can cause. I knew one who did have problems, and I saw how hard it was on his students. Just as importantly, I worry about the 
example the teachers are setting. I see the students watch their teachers and pay attention to what they do – both inside and outside 
the classroom. We teachers know that kids don’t miss a thing! As a teacher, you are in a position of respect and prestige – kids look up 
to you and listen to you. Teach your students about tobacco with your words and actions. Quit tobacco, and show that good health is 
important. Be the role model they expect you to be.” Learn to quit tobacco with our program. 
 
Narrative promoting a Planned Approach to quitting Tobacco 
 
MESSAGE 9. “I needed to learn a new equation to quit tobacco. I thought I knew everything I needed to teach math to my students. But 
I needed to learn a new equation to quit tobacco: Willpower + Skills = Success. Willpower can help you quit, but it isn’t the only thing 
you need. Wanting to quit isn’t always enough. To be successful, you also need skills and a plan for quitting. When I was quitting 
tobacco, there were challenges every day. But I had ways to beat them. You can learn them, too.” Learn to quit tobacco with our 
program. 
MESSAGE 10. Everyone believes in you! [child one] “I really want my mother to quit tobacco – and I know she has the willpower to do 
it.” [father] “She has something more than willpower: She also has a plan. Now that she knows what triggers her to use tobacco, it will 
be easier for her to quit.” [child two] “I’m so proud of my mom! I know she can do it!” Learn to quit tobacco with our program. 
- Picture of parents with 2 daughters (everybody is smiling) 
MESSAGE 11. “I don’t treat a patient without a plan. You don’t teach your students without a plan. So why try to quit tobacco without a 
plan?” “Many people tell me that they want to quit tobacco. But wanting to quit isn’t always enough. You need a plan. Researchers and 
doctors have learned a lot about ‘triggers’. These are the things that make you want to use tobacco. We’ve studied how to beat these 
triggers. If you have a plan for dealing with them ahead of time, you will be able to beat tobacco.” Learn to quit tobacco with our 
program. 
- Picture of a smiling female physician 
MESSAGE 12. I started using tobacco when I was at university – when I was with friends or out at gatherings. Soon I was using it a lot 
more; it just seemed to fit into my life. By the time I graduated, it had become a habit I couldn’t break. When I started teaching, it was 
really stressful – so many things to do during the day, so many tasks to get used to. Tobacco helped me deal with those feelings. But 
eventually, I really didn’t like what tobacco was doing to me. I hated having bad breath, and I had mouth sores. I wanted to stop, but I 
didn’t know how. The habit just seemed too much to deal with. Luckily, I learned about triggers. A trigger is something that makes you 
want to use tobacco. I had a lot of different triggers. For example, I always used tobacco for my morning bowel motion. Now I take 
churan when I go to bed instead. My tea breaks were also triggers. Now that I don’t use tobacco while I drink my tea, it tastes so much 
better! My biggest trigger was stress. I would use tobacco to unwind and calm down during the day. Now that I’m quitting, I take walks 
instead. When I walk, I have time to think. I don’t miss the tobacco very much now – and walking is much healthier for me.” Learn to 
quit tobacco with our program. 




2. Reactions to message format: 
Reactions mixed, however; not in regard to the format 
but in regard to the content of the message. There was 
a consensual view that one can quit tobacco if one has 
will power and focus group participants were skeptical 
of a need for a plan. Also, participants seemed confused 
about the idea of making a plan to quit tobacco on their 
own. 
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Cancer Screening - Churches 
Pilot Testing of Messages for an Intervention promoting Cancer Screening 
[Allen, J.D., Pérez, J.E., Pischke, C.R., Tom, L.S., Juarez, A., Ospino, H., & Gonzalez-Suarez, E. 
(2014). Dimensions of religiousness and cancer screening behaviors among church-going Latinas. J 
Relig Health, 53, 190-203. - publication attached] 
 
In this article, we explored relationships between dimensions of religiousness with adherence 
to cancer screening recommendations among church-going Latinas. Female Spanish-speaking 
members, aged 18 and older from a Baptist church in Boston, Massachusetts (n = 78), were 
interviewed about cancer screening behaviors and dimensions of religiousness. We examined 
adherence to individual cancer screening tests (mammography, Pap test, and colonoscopy), as well 
as adherence to all screening tests for which participants were age-eligible. Dimensions of 
religiousness assessed included church participation, religious support, active and passive spiritual 
health locus of control, and positive and negative religious coping. Results showed that roughly half 
(46%) of the sample had not received all of the cancer screening tests for which they were age-
eligible. In multivariate analyses, positive religious coping was significantly associated with adherence 
to all age-appropriate screening (OR = 5.30, 95% CI: 1.18-23.71). For the main findings of this article, 
please see Table 4.  
 
 
Table 4. Multivariate Results for Adherence to Cancer Screening Recommendations.  
 All Cancer Screening (N = 78) 
Correlates OR 95% CI 
Model 1 (Nagelkerke R2 = .40; % correctly classified = 72%) 
Age 0.91 0.86 – 0.96 
Spiritual Health Locus of Control (passive) 0.48 0.24 – 0.99 
Religious Coping (positive) 5.51 1.20 – 25.25 
English Language Proficiency 0.69 0.18 – 2.66 
Final Model (Nagelkerke R2 = .40; % correctly classified = 73%) 
Age 0.92 0.88 – 0.96 
Spiritual Health Locus of Control (passive) 0.50 0.24 – 1.00 
Religious Coping (positive) 5.30 1.18 – 23.71 
Note. All logistic regressions were conducted using enter method. Variables selected for inclusion in multivariate models were those that 
demonstrated significant bivariate associations (p < .10) with adherence to screening recommendations. Results are not presented for 
breast, cervical cancer or colorectal cancer screening individually due to small cell sizes. 
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Promotion of Physical Activity and a Healthy Diet – Communities / Daycare Facilities 
Review of Reviews: Evidence Summaries on Efficacy & Effectiveness of Diet and Physical Activity 
Interventions in Communities and Daycare Facilities  
[Brand, T., Pischke, C.R., Steenbock, B., Schoenbach, J., Poettgen, S., Samkange-Zeeb, F., & 
Zeeb, H. (2014). What works in community-based interventions promoting physical activity and 
healthy eating? A review of reviews. Int J Environ Res Public Health, 11, 5866-88. - publication 
attached] 
[Steenbock, B., Pischke, C.R., Schönbach, J., Pöttgen, S., & Brand, T. (2015). The effectiveness 
of primary prevention interventions promoting physical activity and healthy eating in preschool 
children: A review of reviews. / Wie wirksam sind ernährungs- und bewegungsbezogene 
primärpräventive Interventionen im Setting Kita? Ein Review von Reviews. Bundesgesundheitsblatt – 
Gesundheitsforschung – Gesundheitsschutz, 58(6), 609-19. – publication attached] 
 
The goal of the first review of reviews was to identify promising intervention strategies in 
communities. The search strategy is described in the methods section of the habilitation and more 
detail on the included reviews can be found in the article. In terms of effectiveness of interventions 
promoting a healthy diet, the meta-analysis by Michie and colleagues (2009) provided moderate 
evidence for the effectiveness of community-based interventions on healthy eating (Michie, 
Abraham, Whittington, McAteer, & Gupta, 2009). They reported a positive combined effect for 
healthy eating derived from various food frequency questionnaires across all studies [standardized 
mean difference (SMD) = 0.31, 95% CI: 0.23, 0.39, I2 = 73%] with no significant difference between 
community-based studies and studies in other settings (workplace, healthcare settings). Evidence 
regarding the effects of multi-level or environmental change interventions on diet included in this 
meta-analysis was not sufficient to draw any conclusions. Results of the meta-regression suggested 
that among the 26 potential behavior change strategies (e.g., providing general information, 
modeling behavior, setting graded tasks, feedback on performance), a combination of self-
monitoring with one or more self-regulatory techniques improved the effects on healthy eating (SMD 
= 0.54 vs. SMD = 0.24). Michie and colleagues (2009) also reported a pooled beneficial effect of 
community-based interventions on physical activity (PA) derived from questionnaire and objective PA 
data (SMD = 0.32, 95% CI: 0.26, 0.38, I2 = 58%). Once again, the evidence was limited by the lack of 
multi-level or environmental change interventions and the pooling of studies of differing quality. 
According to the meta-regressive results, combining self-monitoring with one or more self-regulatory 
technique improved the effects on PA (SMD = 0.38 vs. SMD = 0.28).  
The narrative systematic review by Baker and colleagues (2015) focused on community-wide 
interventions and incorporated a large proportion of multi-level and environmental change 
interventions with moderate to large sample sizes (Baker, Francis, Soares, Weightman, & Foster, 
2015). The authors assessed a variety of self-reported PA outcome measures; however, they did not 
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find sufficient evidence for the effectiveness of community-based interventions. A further review 
from Ogilvie and colleagues (2007) focused on interventions to promote walking (Ogilvie et al., 
2007). The review comprised three multi-level interventions and environmental change 
interventions, including mass media campaigns, walking groups, community events, and park 
modifications. Of the five studies, two showed a significant net increase in self-reported time spent 
walking at 12 months follow-up. The authors concluded that the evidence was still insufficient as the 
review included only a small number of community-based studies.  
A recent meta-analysis by Bock and colleagues (2014) included 55 intervention studies (seven 
multi-level or environmental change interventions) (Bock, Jarczok, & Litaker, 2014). The authors 
found a significant net percent change (NPC) in physical activity [(PA) both self-report and objective 
measures)] of 16% (95% CI: 4.4%, 28.0%) among high quality studies (16 studies). Subgroup analysis 
indicated significant effects if interventions included face-to-face counselling/group sessions (NPC = 
35.0%, 95% CI: 9.6%, 60.5%) or mail components (NPC = 18.9%, 95% CI: 2.2%, 35.6%), or if they were 
focused exclusively on women (NPC = 27.2%, 95% CI 9.3%, 46.1%). According to Webel and 
colleagues (2010), a peer-based intervention strategy can be defined as a method in which people 
share specific health messages with members of their community (Webel, Okonsky, Trompeta, & 
Holzemer, 2010). With regard to community-based interventions, Webel and colleagues (2010) 
included four intervention studies that mostly applied lay-led walking groups or counselling sessions. 
With regard to peer-based interventions, the authors found some evidence for effectiveness based 
on a meta-analysis including three studies of peer interventions. Although a significant increase in 
self-reported PA (SMD = 0.16, 95% CI: 0.05, 0.27) was reported, the small number of studies 
precluded strong conclusions based on the evidence.  
In a recent meta-analysis including 17 community recruitment studies, Kassavou and 
colleagues (2013) investigated the effect of walking groups on PA behavior (Kassavou, Turner, & 
French, 2013). The authors converted validated self-report and objective PA data into SMDs and 
found a pooled beneficial effect on PA of overall SMD = 0.52 (95% CI: 0.32, 0.71), with no significant 
difference between high and low quality studies. One review investigated the effect of point-of-
decision prompts on stair use based on 11 environmental change intervention studies (Soler, Leeks, 
Buchanan, Brownson, Heath, & Hopkins, 2010). The authors included diverse settings, such as 
shopping malls and train stations, and reported that motivation signs led to a small but significant 
increase in the proportion of people using stairs (2.7 percentage points). A combination of 
motivational signs and stairwell enhancement; however, did not result in stronger effects. The 
studies focused on stair use as an outcome and did not consider overall PA. Among children and 
adolescents, the reviews did not provide sufficient evidence regarding intervention effects on PA and 
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diet. More detailed results regarding cost-effectiveness of PA interventions and the effectiveness of 
community-based interventions in promoting PA among adult at risk populations (i.e., socially 
disadvantaged women, persons at risk for type II diabetes) can be found in the attached article.  
The aim of the second review of reviews was to give an overview of the current national and 
international evidence on effective measures to change diet and PA and anthropometric outcomes in 
children in the daycare setting. For an overview of the appraisal of evidence, see Table 5.  
 
Table 5. Overview of the Appraisal of Evidence. 




Bodymass index 10 inconsistent 
 Triceps-skinfold thickness 1  
 Hip circumference 1  
 Body composition (% bodyfat) 1  
 Height-to-Weight Ratio 2  
 Body weight 1  
 Prevalence of overweight 3  
 
Other Health Indicators Growth 3 inconsistent 
 Heart rate 1  
 Total serum cholesterol 1  
 
 Secondary Outcomes   
Balanced Diet Fruit consumption 3 some indication of 
positive effects 
 Vegetable consumption 4  
 Fat consumption 3  
 Unhealthy snacks 2  
 High-caloric drinks 2  
 Unhealthy foods in the breadbox 1  
    
Physical Activity Motor skills 3 inconsistent 
 Length and intensity of physical activity 5  
    
Sedentary Behavior  Monitored sedentary time (assessed via 
accelerometers) 




Attempts to provide an overview of the complex findings of the review of reviews can be 
found in Figures 3-5. Figure 3 is a harvest plot of the evidence found for changes in anthropometric 
outcomes (body-mass index, % body fat, skinfold thickness, prevalence of overweight), healthy 
eating (consumption of fruits and vegetables, sugar-sweetened beverages, % of calories from 
total/saturated fat), and physical activity (time spent in moderate-to-vigorous activity/ sedentary 
behavior). Each review is represented by a bar in the row for the behavior that the review had 
reported relevant results on. The quality of the reviews was rated, according to the number of 
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studies included, study sample sizes, and the quality of the study designs and outcome measures 
employed. Based on this rating, the strength of evidence is indicated by the height of the bar in the 
harvest plots. Also, the total sample size of all primary studies included in each review is indicated by 
different colours. In brief, participation in preschool interventions aimed at promoting healthy eating 
and physical activity was associated with significant increases in the consumption of fruits and 
vegetables, significant decreases in fat intake and snacking, as well as with significant improvements 
in motor skills and decreases in sedentary behavior. Evidence regarding effectiveness in increasing 
moderate-to-vigorous PA was inconclusive. 
 




In terms of effective intervention components identified in the review (also see Figure 4), our 
results indicated that interventions which comprised (1) the development of skills and competencies, 
(2) medium to high parental involvement, (3) information for parents on the links of behavior change 
and health outcomes were most effective in facilitating changes in PA and diet among preschoolers.  
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Figure 4. Evidence regarding Effective Intervention Components. 
  
Furthermore, similar to the findings of the review of review on PA and diet interventions in 
the community settings, we also found that multi-level interventions (children, social environment – 
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Figure 5. Evidence regarding the Effectiveness of single-vs. multi-level Interventions for Weight 
Reduction and Changes in Other Anthropometric Outcomes. 
 
 
Pilot Study: Factors affecting Implementation of a Program for Health Promotion targeting 
Preschoolers at Daycare Facilities 
[Steenbock, B., Zeeb, H., Liedtke, S., & Pischke, C.R. (2015). Results of a process evaluation of 
a program for health promotion targeting 3-to-6-year-old preschoolers: “JolinchenKids – Fit and 
Healthy in Daycare”. / Ergebnisse der Prozessevaluation eines Programms zur Gesundheitsförderung 
von 3-6-jährigen Kita-Kindern: „JolinchenKids – Fit und gesund in der KiTa“. Prävention und 
Gesundheitsförderung, epub ahead of print. - publication attached.] 
 
The aim of this small pilot study was to examine previous health promotion activites in 
selected daycare facilities, the implementation status of a program for health promotion among 
preschoolers (‘JolinchenKids – Fit and Healthy in Daycare’) consisting of five modules, and to 
investigate which factors affect program implementation from the perspective of kindergarten 
teachers and other daycare staff. This program was pilot tested and monitored for two months at 
daycare facilities in three regions in Germany before its nationwide start. Fifty daycare staff were 
asked questions regarding previous health promotion activities at daycare facilities, implementation 
status, and facilitating and impeding factors during program implementation in structured 
interviews. Suggestions for program changes were also assessed. In addition, focus groups with 
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daycare staff (n=13) were conducted on the same topics. We found that previous experiences 
regarding the promotion of a healthy diet and PA facilitated program implementation. Also, the 
majority of the daycare facilities had chosen to start with modules that they felt familiar with from 
previous intervention activities (i.e., diet, PA) compared to modules that they felt less familiar with 
(e.g., stress reduction). Additional facilitating factors included the modular program structure, as well 
as the external supervision of daycare staff by health insurance staff during the initial months of 
program implementation. Parental participation was deemed important for health promotion among 
children but was identified as a potential barrier to implementation. Parents often lacked time to get 
involved in program activities. The overall acceptance of the program was high. Content and 
materials of the program appealed to daycare staff and were deemed child-friendly and easy to use. 
 
6.2.2 Environmental Change 
Prevention and/or Reduction of Substance Use  
Universities (Theory-based Intervention Development & Baseline Results of the ‘Social Norms for 
the Prevention of PolyDrug Use’ Study) 
[Pischke, C.R., Zeeb, H., van Hal, G., Vriesacker, B., McAlaney, J., Bewick, B.M., Akvardar, Y., 
Guillén-Grima, F., Orosova, O., Salonna, F., Kalina, O., Stock, C., Helmer, S.M., & Mikolajczyk, R.T. 
(2012). A feasibility trial to examine the social norms approach for the prevention and reduction of 
licit and illicit drug use in European university and college students. BMC Public Health, 12, 882. – 
publication attached] 
[Pischke, C.R., Helmer, S., McAlaney, J., Vriesacker, B., Van Hal, G., Mikolajczyk, R.T., 
Akvardar, Y., Guillen-Grima, F., Salonna, F., Stock, C., Dempsey, R.C., & Zeeb, H. (2015). Normative 
misperceptions regarding tobacco use among university students in seven European countries: 
Baseline findings of the 'Social Norms Intervention for the prevention of Polydrug usE' study. Addictive 
Behaviors, 51, 158-64. – publication attached] 
[Stock, C., McAlaney, J., Pischke, C.R., Vriesacker, B., van Hal, G., Akvardar, Y., Orosova, O., 
Kalina, O., Guillen-Grima, F., & Bewick, B.M. (2014). Student estimations of peer alcohol consumption: 
Application of the Social Norms Approach in the context of the Health Promoting University. 
Scandinavian Journal of Public Health, 42(Suppl.), 52-59. – publication attached] 
[Dempsey, R.C., McAlaney, J., Helmer, S.M., Pischke, C.R., Akvardar, Y., Bewick, B.M., 
Fawkner, H., Guillen-Grima, F., Stock, C., Vriesacker, B., van Hal, G., & Mikolajczyk, R.T. Perceptions of 
peer cannabis use and attitudes are associated with personal cannabis use and attitudes: Findings 
from a cross-national study of 4000 European university students. Journal of Studies on Alcohol and 
Drugs, under review. – draft attached] 
 
The purpose of the first article included here was to describe the design of the SNIPE study, a 
multi-site cluster controlled trial of a web-based social norms intervention aimed at reducing licit and 
preventing illicit substance use in European university students (for further detail, see section 3.2). 
Furthermore, the design of the online questionnaire to assess rates of substance use is described in 
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this paper as well as recruitment for the study and the content of the web-based ‘social norms’ 
intervention.  
The second article analyzed baseline data on tobacco use and on social norms regarding 
tobacco. Specifically, the two aims of this article were to a.) investigate possible self-other 
discrepancies regarding personal use and attitudes towards tobacco use and b.) evaluate if 
perceptions of peer use and peer approval of tobacco use are associated with personal use and 
approval of tobacco. In total, 4482 students (71% female) answered an online survey including 
questions on personal and perceived tobacco use and personal and perceived attitudes towards 
tobacco use. We found that, across all countries, the majority of students perceived tobacco use of 
their peers to be higher than their own use. The perception that the majority (>51%) of peers used 
tobacco regularly in the past two months was significantly associated with higher odds for personal 
regular use (OR: 2.66, 95% CI: 1.90-3.73). Perceived approval of tobacco use of peers (OR: 6.49, CI: 
4.54-9.28) was associated with own approval of tobacco use. Personal smoking in the last two 
months (OR: 7.85, 95% CI 6.55-9.41) was associated with a higher likelihood of personal approval 
regarding tobacco use. Results are shown in further detail in Tables 6 and 7. For more detailed 
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Table 6. Association between Perceived Behavior of Peers and own Tobacco Use adjusted for Country, Age, 
Sex, Study Year, and Living Situation – Results of a Multinomial Logistic Regression.* 
Variables  
Smoked in the last 
two months: 
Three times a 
week or more 
often vs. Never 
Smoked in the last 
two months: At 
most twice a week 
vs. Never 
Not in the last two months 
vs. Never 
 n (% total sample) OR (95% C.I.) OR (95% C.I.) OR (95% C.I.) 
Perceived Peer Tobacco Use     
Not in the last two 
months/Never 440 (10.1) 1.00 1.00 1.00 
Smoked in the last two 
months: At most twice a week 1235 (28.4) 1.82  (1.25-2.64) 4.07 (2.68-6.18) 1.24 (0.95-1.61) 
Smoked in the last two 
months: Three times a week 
or more often 
2673 (61.5) 2.66 (1.90-3.73) 2.52 (1.68-3.79) 1.05 (0.82-1.34) 
Country     
Slovak Republic 1894 (43.6) 1.00 1.00 1.00 
Belgium 401 (9.3) 0.52 (0.35-0.77) 0.39 (0.27-0.58) 0.47 (0.35-0.62) 
Denmark 448 (10.3) 0.68 (0.46-0.99) 0.72 (0.48-1.06) 0.74 (0.54-0.99) 
Germany 492 (11.3) 1.70 (1.25-2.33) 1.65 (1.20-2.29) 1.01 (0.77-1.33) 
Spain 181 (4.2) 0.82 (0.50-1.34) 0.69 (0.41-1.15) 0.81 (0.56-1.17) 
Turkey 827 (19.0) 1.84 (1.45-2.34) 1.11 (0.85-1.45) 0.53 (0.42-0.68) 
United Kingdom 103 (2.4) 0.80 (0.45-1.45) 0.58 (0.30-1.12) 0.38 (0.22-0.66) 
Age [per year]  1.02 (1.00-1.05) 0.97 (0.94-1.01) 1.04 (1.02-1.06) 
Sex     
Female 3104 (71.4) 1.00 1.00 1.00 
Male 1244 (28.6) 1.77 (1.45-2.15) 1.42 (1.15-1.75) 1.20 (1.01-1.43) 




























The third article included here was based on the baseline data regarding alcohol use. 
Specifically, the aims were to explore to what extent European university students had an accurate 
(vs. inaccurate) estimation of their peers´ amount of alcoholic drinks consumed per day, to identify 
predictors of accurate estimation of peer alcohol use, and to examine whether an accurate 
estimation was associated with a reduced likelihood of personal excessive drinking among European 
university and college students. A total of 4392 students from universities in six European countries 
and Turkey reported their own typical alcohol consumption per day and estimated the same for their 
peers of the same sex. Students were classified as accurate or inaccurate estimators of peer alcohol 
consumption. Gender, age, country, born outside the country, study subject, and being a “typical 
student” were examined as predictors for an overestimation. A percentage of 72% of male and 51% 
of female students were identified as having accurate estimations about the amount of alcoholic 
drinks consumed per day by their peers, while the percentage of students overestimating the norm 
ranged from 18% among males from Turkey to 89% among females from the United Kingdom. Male 
students, older students, those studying in year three and above, and Turkish and Danish students 
Table 7. Association between Perceived Attitudes of Peers and own Attitudes towards Tobacco Use adjusted 
for Personal Tobacco Use, Country, Age, Sex, Study Year, and Living Situation- Results of a Binary Logistic 
Regression.* 
Variables   Positive Attitude towards Tobacco Use (okay to use even if it does interfere with study or work) 
  n (% total sample) OR (95% C.I.) 
Perceived Peer Attitude to 
Tobacco Use   
Never okay to use 266 (6.3) 1.00 
Okay to use 3932 (93.7) 6.49 (4.54-9.28) 
Personal Tobacco Use   
Not in the last two months/Never 2909 (69.3) 1.00 
Smoked in the last two months  1289 (30.7) 7.85 (6.55-9.41) 
Country   
Slovak Republic 1843 (43.9) 1.00 
Belgium 396 (9.4) 1.61 (1.26-2.05) 
Denmark 442 (10.5) 3.29 (2.46-4.41) 
Germany 485 (11.6) 2.45 (1.89-3.16) 
Spain 172 (4.1) 1.29 (0.91-1.81) 
Turkey 761 (18.1) 0.57 (0.46-0.70) 
United Kingdom 99 (2.4) 1.53 (0.97-2.44) 
Age [per year]  0.98 (0.96-0.99) 
Sex   
Female 2998 (71.4) 1.00 
Male 1200 (28.6) 0.79 (0.67-0.93) 
*Results for year of study and living situation are not shown in the table 
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were more likely to accurately estimate their peers´ alcohol consumption. Independent from these 
factors students accurate estimation of peers´ drinking decreased significantly with increasing 
personal consumption. More detailed results can be found in the tables of the attached article.  
The fourth article included here was based on an analysis of the baseline data regarding 
cannabis use and social norms surrounding cannabis. Specifically, in this article, we investigated 
whether European students perceived their peers’ cannabis use and approval of cannabis use to be 
higher than their personal behaviors and attitudes, and whether estimations of peer use and 
attitudes were associated with personal use and attitudes. 4131 students from the seven 
participating countries completed questions regarding cannabis use in the online SNIPE survey. The 
main results are shown in Table 8. Briefly, the majority of students across countries perceived that 
the majority of their peers used cannabis and had permissive attitudes towards it. Males were more 
likely to report using cannabis in the previous two months compared to females. Perceived peer 
descriptive norms were associated with personal cannabis use in the past two months (OR: 1.13; CI: 
1.04-1.22) and perceived injunctive norms were associated with personal attitudes towards cannabis 
use (OR: 1.39; CI: 1.26-1.53) whilst controlling for students’ age, gender, year of study, and religious 
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Table 8. Associations between Perceptions of Peer Attitudes and Cannabis Use with Personal Cannabis Use 
Behaviors and Attitudes in the Past Two Months. 
 Cannabis Consumption in Past Two 
Months 
Cannabis Attitudes 
 Odds Ratio 95% Confidence 
Intervals (CI) 
Odds Ratio 95% CI 
Perceived Peer Use of Cannabis in Last 
Two Months 1.13** (1.04-1.22) 1.10*** (1.05-1.15) 
Perceived Peer Cannabis Attitudes  0.98 (0.86-1.10) 1.27*** (1.14-1.41) 
Personal Use     
No cannabis use in past two months   1.00  
Have used cannabis in past two months   16.25*** (10.91-24.20) 
Sex      
Female  1.00  1.00  
Male 1.77* (1.04-3.01) 1.85** (1.21-2.81) 
Age     
Age (per one year) 0.96* (0.93-0.99) 0.99 (0.97-1.01) 
Residence Status      
Living with other students  1.00  1.00  
Alone/with partner 0.75 (0.54-1.04) 0.97 (0.76-1.24) 
With parents 0.48*** (0.35-0.66) 0.97 (0.79-1.18) 
Other 0.89 (0.47-1.69) 0.78 (0.48-1.28) 
Note: Adjusted Odds Ratios are reported controlling for participant age, sex, religious beliefs, year of study and residence status.  
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Schools (Formative Research: Review of Reviews on Evidence of Effectiveness of Interventions for 
the Prevention and Reduction of Substance Use) 
[Pöttgen, S., Brand, T., Samkange-Zeeb, F., Steenbock, B., & Pischke, C.R. (2015). Effectiveness 
of school-based interventions to prevent and/or reduce substance use among primary and secondary 
school pupils: A review of reviews. /Wie wirksam sind schulbasierte Interventionen zur 
Suchtprävention? Eine Zusammenfassung von Reviews. Gesundheitswesen, epub ahead of print. -
publication attached] 
 
Fourteen review articles of moderate to good quality fulfilled the a-priori defined inclusion 
criteria set for this review of reviews. Capacity-promoting interventions, for example, those focusing 
on strengthening self-confidence and peer resistance, showed promising evidence of effectiveness. 
Multi-component and multi-level interventions were more suitable for the prevention of alcohol and 
cannabis consumption. Findings regarding the prevention of tobacco consumption were deemed 
inconsistent. The effectiveness of knowledge-based interventions was limited. The long-term 
effectiveness of smoke-free competitions could not be conclusively evaluated because the findings 
were discrepant. 
 
7 Discussion  
The body of work presented here focuses on the development, implementation, and 
evaluation of interventions for chronic disease risk reduction and for health promotion in various 
settings. Several approaches were taken to generate new evidence regarding the feasibility, efficacy, 
and effectiveness of interventions to produce behavior and/or (social) environmental change. These 
included the execution of (cluster-controlled) intervention trials but also extensive reviews of the 
existing scientific literature to identify effective intervention components and/or levels of 
intervention for behavior and/or environmental change in various populations. The latter were 
performed in preparation of future intervention development and research to be conducted in 
Germany to examine effects of PA and diet interventions among children and older adults. Further, 
all articles included in this habilitation present research lying within the spectrum of the six steps of 
the ‘Intervention Mapping’ approach (Bartholomew, Parcel, Kok, Gottlieb, & Fernandez, 2011): Step 
1.) Needs assessment [e.g., literature review, focus groups, and interviews with different target 
groups (Brand et al., 2014; Pöttgen, Brand, Samkange-Zeeb, Steenbock, & Pischke, 2015; Steenbock, 
Pischke, Schönbach, Pöttgen, & Brand, 2015]; Step 2.) Preparation of matrices of change objectives; 
Step 3.) Selection of theory-informed intervention methods and practical applications (Allen et al., 
2014; Pischke et al., 2013); Step 4.) Production of program components and materials (Allen et al., 
2014; Pischket al., 2013; Steenbock, Zeeb, Liedtke, & Pischke, 2015); Step 5.) Planning of the program 
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adoption, implementation, and sustainability (Steenbock, Zeeb, Liedtke, & Pischke, 2015); Step 6.) 
Planning of evaluation [Steps 1-6: Nagler et al., 2013; Pischke et al., 2013; Step 6: Chainani-Wu et al., 
2011; Dempsey et al., under review; Pischke, Elliott-Eller, Li, Mendell, Ornish, & Weidner, 2010; 
Pischke et al., 2015; Stock et al., 2014]. 
The scientific evidence presented in the first part of the habilitation indicates that intensive 
lifestyle changes are associated with a reduction in the risk for future cardiac events and with a 
reduction in coronary risk factors. At both, earlier and later stages of coronary heart disease, 
intensive lifestyle changes may lead to changes in risk factor profiles and may delay the progression 
of the disease. Specifically, results of the first article (based on the MLDP study) included in this part 
of the habilitation indicated that CHD patients with asymptomatic reduced LVEF were able to safely 
delay revascularization by making changes in lifestyle with no increased risk for cardiac events or 
overt heart failure over three years (Pischke, Elliott-Eller, Li, Mendell, Ornish, & Weidner, 2010). 
However, several study limitations should be noted. One limitation was that the control group was a 
non-random sample of patients drawn from medical records with similar disease status as MLDP 
participants. However, comparisons of demographic variables, degree of stenosis, and medical 
history between the two groups indicated that the two groups were similar. Also, both IG and UCG 
patients came from the same source - they were all enrolled in the health insurance companies 
participating in the MLDP. Secondly, LVEF was not assessed at follow-up. However, reductions in 
ischemia and angina pectoris, possibly reflecting an improved left ventricular function and reverse 
ventricular remodeling (e.g., Ornish, 1990; Ornish et al., 1998), had been demonstrated in an earlier 
randomized controlled trial, employing the same intervention as the MLDP (Ornish, 1990), and in the 
subsequent MCLIP study (Frattaroli, Weidner, Merritt-Worden, Frenda, & Ornish, 2008). Thirdly, the 
small sample size of this pilot trial precluded an evaluation of individual components of the lifestyle 
intervention. A later randomized controlled trial, including 2331 medically stable outpatients with HF 
and reduced LVEF, found that exercise training did not result in reductions in all-cause mortality, 
hospitalization, and clinical events (O’Connor et al., 2009), suggesting that exercise alone may not be 
sufficient to produce benefits in cardiac morbidity and mortality. A final limitation is the fact that the 
number of MLDP patients with low LVEF was very small. Our study sample was also predominantly 
white and did not include a sufficient number of women to stratify by gender. Therefore, our results 
may not apply to other ethnic groups and women.  
Lastly, since the MLDP study was conducted in the 1990s, medical treatment guidelines for 
CHD patients at risk for HF changed and significant technological advances were made [i.e., 
widespread use of implantable devices, such as implantable cardioverter defibrillators (ICDs), left 
ventricular assist devices (LVADs)]. The avoidance or control of coronary risk factors, such as 
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hypertension, hyperlipidemia, obesity, diabetes mellitus, and tobacco use through medication or 
changes in lifestyle still remains a crucial part of treatment among stage A patients and all 
recommendations for stage A patients apply to those in stage B (Yancy et al., 2013). However, results 
of the MADIT-II (Multicenter Automatic Defibrillator Implantation Trial II) in the early 2000s 
demonstrated a 31% relative risk reduction in all-cause mortality in post-MI patients with an LVEF 
below 30% receiving a prophylactic ICD compared to those receiving standard care (Moss et al., 
2001). These findings formed the basis for a broad adoption of ICDs for primary prevention of sudden 
cardiac death post-MI among persons with reduced LVEF, even when HF symptoms were not present 
(those in stage B). This implies that in today’s medical environment it may be difficult to conduct 
research similar to that included here. Nevertheless, the most recent ACCF/AHA guidelines state 
that, despite the lack of prospective randomized data, consensus exists that risk factor recognition 
and modification are key for the prevention of HF among at-risk patients (Yancy et al., 2013). Results 
of the second article which was based on a subsequent hospital-based multi-site intervention trial 
(MCLIP study) targeting persons with multiple coronary risk factors and persons with CHD suggested 
that participation in the shorter, 3-months version of the intensive lifestyle change program may lead 
to reductions in coronary risk factors (Frattaroli, Weidner, Merritt-Worden, Frenda, & Ornish, 2008), 
including favorable changes in emerging CHD biormarkers (Chainani-Wu et al., 2011). Changes in 
psychological risk factors associated with program participation were reported elsewhere (Pischke, 
Frenda, Ornish, & Weidner, 2010).  
The evidence presented here supports the inclusion or institutionalization of comprehensive 
lifestyle interventions for the prevention and control of NCDs (for secondary and tertiary prevention) 
in the hospital setting. The results of the two demonstration (‘beacon’) projects, the MLDP targeting 
persons with established CHD (n=440; Pischke et al., 2006; Pischke, Weidner, Elliott-Eller, & Ornish, 
2007; Schulz et al., 2008) and the MCLIP targeting patients with CHD (n=1152, Frattaroli, Weidner, 
Merritt-Worden, Frenda, & Ornish, 2008) and those at risk for CHD (n=997) which were both 
conducted in the U.S. (Daubenmier et al., 2007; Frattaroli, Weidner, Merritt-Worden, Frenda, & 
Ornish, 2008) led to a more wide-spread implementation of the ‘Lifestyle Change Program’ in 
hospitals in the U.S. and finally to coverage by Medicare and Medicaid. Adaptations of this U.S.-
American program or of some of its program components have been implemented at German 
hospitals. However, I am unaware of any systematic research investigating the effectiveness of this 
program in the German context and health care system and/or of any coverage of the program by 
German health insurances. There is research in Germany; however, investigating whether lifestyle 
changes affect survival among CHD patients enlisted for a heart transplant (Spaderna et al., 2010) 
which may translate to a more frequent implementation of lifestyle change interventions at German 
hospitals and systematic evaluations of such interventions in this setting.  
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The second part of the habilitation included formative research conducted to help guide the 
development of interventions for tobacco control, the promotion of cancer screening, PA, and a 
healthy diet. In the first paper, the theory-based step-wise development of a smoking cessation 
intervention for teachers was described. Specifically, we used the ‘Social Contextual Model of Health 
Behavior Change’ (see section 3.2, figure 2) to identify social-contextual factors in the social 
environment of teachers in India as either mediating mechanisms (i.e., factors amenable to change 
and addressed by the intervention) or modifying conditions (i.e., factors acting at various levels 
independently affecting outcomes, but not influenced by the intervention itself) to be considered in 
the intervention. Mediating mechanisms found to be relevant in the context of Bihar included the 
risk perception regarding tobacco-related harm among teachers, the motivation or intention to 
change tobacco use behavior, social norms surrounding tobacco use, perceived self-efficacy or 
personal skills to quit, and support from others to quit. Modifying conditions comprised tobacco use 
for coping with stress (individual level); the relevance of family support for quitting (interpersonal 
level); factors enabling or preventing tobacco use in the school environment (organizational level), 
such as long breaks vs. the presence of a school principal enforcing school tobacco control policies; 
the availability of tobacco in neighborhoods or at celebrations (neighborhood level); and the 
existence of a national tobacco control legislation (societal level). Other information relevant to the 
development of the intervention was identified in a literature review and in direct observation at the 
school campuses. The information gathered indicated that the majority of teachers were college 
educated suggesting that intervention materials could be written at high reading levels. In addition, 
different forms of tobacco consumed by male and female teachers, the prevalence rates for 
consumption, and the presence or absence of school policies prohibiting tobacco use (and whether 
they were actively enforced) were identified and incorporated into the health education materials 
provided to teachers in the intervention. 
The theory-driven identification of relevant social-contextual factors led to the development 
of an initial set of intervention messages regarding the identified themes which were evaluated in 
focus groups with teachers who were not part of the subsequent intervention trial. In a second paper 
included here, we described the results of focus groups that were aimed at qualitatively exploring 
perceptions about tobacco use among teachers and at examing how risk information may be 
communicated through a variety of message formats (Pischke et al., 2013). Our results indicated that 
messages using evidence-based information, possibly with negative emotions, such as fear, 
testimonials with role models, and messages emphasizing self-efficacy in the form of narratives 
appealed to teachers in Bihar. Thus, messages included in the intervention used the message formats 
that appealed most to teachers, emphasized the dangers of tobacco consumption, and outlined 
strategies to quit tobacco with the support from others. This formative research helped create an 
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intervention (the ‘Tobacco-Free Teachers/Tobacco-Free Society Program’) that focused on health 
education regarding the harmful consequences of tobacco use, cessation support, and the 
implementation of tobacco control policies at schools (for further detail on the operationalization in 
the intervention, see Table V in Nagler et al., 2013).  
The intervention was later evaluated in a cluster-randomized trial (conducted at 72 schools) 
to examine whether teachers in intervention schools were more likely to have quit tobacco in the 30 
days immediately after the intervention or more likely to have quit or have stayed quit for 6 months 
or more 9-months post-intervention (Sorensen et al., 2013). Sorensen and colleagues (2013) found 
that approximately one third of the teachers used smokeless tobacco products and ca. 7% smoked at 
baseline. Approximately half of the teachers had quit in the intervention group and 15% in the 
control group 30 days after the intervention was completed. The 6-months quit rate was ca. 17% in 
the intervention and 7% in the control group at the 9-months follow-up. A recently published paper 
by Pawar and colleagues (2015) reported results on intervention delivery. Their findings suggested 
that ‘fidelity’ (for sessions/program components) was high. Further, ‘dose’ delivered to schools was 
close to the maximum and more than 90% of teachers at each school had participated in at least one 
session of the program suggesting a high ‘reach’ of the program. In summary, the intervention was 
delivered as planned which explains its efficacy in changing tobacco use among teachers.  
Similarly, the formative work presented in this habilitation investigating the role of various 
religious beliefs and themes in association with health, in general, and with the uptake of cancer 
screening in the population of Latinas guided the development of a subsequent intervention for the 
promotion of cancer screening. Partly based on these results, a church-based educational program to 
promote breast, cervical, and colorectal cancer screening among Latinas (> 18 years) was created 
(Allen, Perez, Tom, Leyva, Diaz, & Idali Torres, 2014). In this program, members of the church were 
trained to deliver evidence-based screening interventions (for further detail, see Allen, Perez, Tom, 
Leyva, Diaz, & Idali Torres, 2014; not included here).  
The second part of the habilitation also included two literature reviews and the results of a 
small pilot study which formed the basis for two subsequent intervention studies which are currently 
ongoing. In the two literature reviews, existing evidence regarding the effectiveness of community-
based interventions to promote PA and healthy eating (and associated changes in weight status 
and/or diabetes risk) in primary school-aged children, healthy adults, and adults with an elevated risk 
for type II diabetes (Brand et al., 2014) and in preschoolers (Steenbock, Pischke, Schönbach, Pöttgen, 
& Brand, 2015) was identified. In both articles, the results suggested that interventions were more 
successful in producing changes in anthropometric outcomes and in behavior that were not solely 
knowledge-based but focused on the development of concrete skills for behavior change. In addition, 
   
54 
 
interventions that involved multiple stakeholders, such as community leaders (Brand et al., 2014) or 
parents in the daycare setting (Steenbock, Pischke, Schönbach, Pöttgen, & Brand, 2015) and that 
intervened at more than one level were more likely to have an impact on health outcomes and on 
changes in the environment. Furthermore, the findings of the small pilot study examining factors 
affecting implementation of a program for health promotion targeting preschoolers suggested that 
previous experiences with health promotion activities among daycare staff, as well as external 
supervision during the first months of implementation, facilitated implementation. Parental 
participation in the implementation was not realizable due to time constraints of parents, as well as 
of kindergarten teachers (Steenbock, Zeeb, Liedtke, & Pischke, 2015). In the following paragraph, the 
two intervention studies which ensued this research are outlined briefly.  
In the AEQUIPA (‘Physical activity and health equity: Primary prevention for healthy ageing’) 
network and project, we are currently developing various PA interventions targeting older adults in 
communities. Specifically, in the subproject of AEQUIPA entitled ‘Tailoring physical activity 
interventions to promote healthy ageing’ (PROMOTE), we aim to develop and compare three types 
of community-based interventions for the promotion of PA in a large sample of older adults (n=1200) 
over three months: A paper-and-pencil intervention (tracking of PA plus access to additional 
materials for download on a website), a web-based intervention (tracking of PA with a PA diary, i.e., 
subjective PA assessment), a web-based intervention with objective PA assessment via a PA tracker. 
Furthermore, intervention participants in all intervention arms will have access to weekly group 
meetings with other study participants (that will be led by trained students) to exchange their 
experiences with the intervention, to receive additional coaching in regard to PA, and to exercise 
together in their communities. Further, online portals for social networking in relation to PA will be 
made available to study participants in all intervention arms. The development of this intervention 
will be completed by the end of 2015 and implementation and the accompagnying evaluation will 
start in early 2016. The literature review of Steenbock, Pischke, Schönbach, Pöttgen, & Brand (2015) 
and the results of the process evaluation of the implementation of the health promotion program for 
preschoolers in the small pilot study (Steenbock, Zeeb, Liedtke, & Pischke, 2015) laid the foundation 
for a larger study which is foreseen to start at the end of the year 2015 in which we will examine the 
effectiveness of this intervention in regard to changes in PA, diet, and psychological well-being in 
children in a larger sample of daycare facilities over the course of 18 months. Taken together, the 
evidence presented in the second part of the habilitation suggests that a theory-guided intervention 
development and participatory approaches to identify relevant social-contextual factors associated 
with the targeted health behavior may lead to an intervention which is perceived as relevant to the 
target population, fitting to their needs and real-life context, and which addresses not only individual 
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behavior but may also lead to more permanent changes in the environment that contribute to 
preventive behavior over the long term. 
In the third part of the habilitation, baseline findings of a multi-site cluster-randomized 
intervention trial of a web-based intervention targeting social norms on substance use in the 
university setting were presented. The target group of this intervention was healthy and the social 
network level was addressed in this intervention to affect social norms around substance use. The 
intervention strategy is based on ‘social norms’ theory and is an innovative approach to the 
prevention of substance use, predominantly researched in the U.S., not yet in Europe. Our baseline 
data, similar to U.S.-American research on the topic, indicated that European students overestimated 
consumption rates of various substances in their peer group and that these perceptions appeared to 
be associated with higher rates of personal use (Dempsey et al., under review; Helmer et al., 2014; 
McAlaney et al., 2015; Pischke et al., 2015; Stock et al., 2014). This appeared to be the case for both 
licit (McAlaney et al., 2015; Pischke et al., 2015; Stock et al., 2014) and illicit substances (Dempsey et 
al., under review; Helmer et al., 2014).  
Interventions which address such discrepancies may be effective in reducing or preventing 
substance use and substance use-related harm. Unfortunately, in the SNIPE study, we did not have 
sufficient follow-up data of students enrolled in control universities to examine the question of 
whether participation in this web-based intervention was associated with possibly greater changes in 
perceptions and attitudes regarding substance use and substance use behavior in intervention 
participants compared to controls. This is a major shortcoming and could have been due to the fact 
that students at control universities were informed that they would receive the intervention after 
five months. However, this meant that a lot of time elapsed until students were offered the 
intervention and we did not incentivize the completion of the follow-up survey which may explain 
the lack of follow-up data for controls. Hence, we will only be able to examine pre-post comparisons 
of attitudes towards substance use and potential changes in the behavior among intervention 
participants (article currently in preparation). However, the SNIPE study was followed by the INSIST 
[‘INternet-based Social norms Intervention for the prevention of substance use among Students’]-
study which aimed to further examine the ‘social norms’ approach in the German university context. 
In this study, we conducted a cluster-randomized trial including eight universities to examine the 
effects of a web-based ‘social norms’ intervention on substance use among German university 
students. Preliminary findings suggest significant reductions in alcohol and cannabis use among 
students at intervention universities compared to those at control universities (article currently in 
preparation). Because we were able to demonstrate efficacy of this web-based intervention, we are 
currently working on obtaining funding to anchor this intervention in existing university structures, 
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both at universities that participated in the study, as well as in other universities interested in 
implementing such an intervention.  
A challenge in future research using this approach is to show that changes in perceptions and 
attitudes are associated with reductions in substance use behavior and negative consequences of 
substance use over the long term. Studies with longer follow-up periods are necessary to 
demonstrate such associations. Another factor that warrants further investigation is the role of 
referent groups and how much individuals identify with one or several referent groups. Students may 
not identify with the majority of other students on their campus or with the “typical student” but 
may rather compare themselves with students who are in their circle or various circles of friends. It is 
known that friends play a considerable role in modeling substance use behavior (Deressa, & Azazh, 
2011). For example, one study showed that students whose friends smoked were four times more 
likely to smoke (Deressa, & Azazh, 2011). However, to date, there is a lack of work exploring the role 
of misperceptions in smaller groups and in relation to more than one referent group. Furthermore, a 
recent review of the literature on ‘social norms’ feedback and its effect on alcohol-related outcomes, 
including 66 studies, indicates differences in effects by delivery mode (Foxcroft, Moreira, Almeida 
Santimano, & Smith, 2015). Web-based and individual face-to-face ‘social norms’ interventions 
produced small effects on alcohol-related outcomes, such as alcohol-related problems, binge 
drinking, frequency and amount of alcohol consumed and estimated blood alcohol concentrations at 
four or more months follow-up compared to mailed ‘social norms’ feedback which did not yield any 
effects (Foxcroft, Moreira, Almeida Santimano, & Smith, 2015). Hence, future web-based ‘social 
norms’ interventions should include additional components addressing the social and physical 
context of students to increase intervention effects. The final article included in this part of the 
habilitation examined existing interventions in the field of substance use prevention at primary and 
secondary schools. This article was written in preparation of a future intervention we are planning to 
develop for substance use prevention at German schools. Our review of the literature suggested that 
school-based interventions should include capacity-promoting components and should address 
further levels beyond the individual, for example, organizational changes of the school setting or 
changes in social norms regarding substance use. However, the findings also suggested that further 
research is needed, in particular on the effectiveness of multi-component, multi-level interventions 
for the prevention of tobacco consumption among students at primary and secondary schools.  
In summary, the evidence presented in this habilitation emphasizes the careful development 
of interventions to translate evidence-based knowledge on methods for behavior change into 
interventions fitting various settings and environmental and social contexts. The results of the 
articles presented here also provide some evidence suggesting that interventions targeting more 
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than one level, typically the individual level, appear to be more effective in changing health behavior, 
and in affecting health status and quality of life of populations (on a continuum of health risks) in 
non-health-care settings. Considering the growing evidence that non-health care interventions are 
not only associated with behavioral and environmental change (as suggested above) but that they 
also seem cost-effective (Institute of Medicine, 2012), it is regrettable that most investments into 
improvements in health continue to flow into the health-care sector for treatment of acute and 
chronic diseases (Institute of Medicine, 2012; Lyons, Ford, Moore, & Rodgers, 2014). Recent research 
suggests that environmentally-based interventions, in particular, appear to provide better value for 
money (Chokshi, & Farley, 2012; Lyons, Ford, Moore, & Rodgers, 2014). However, more research is 
needed to further illuminate whether such interventions are associated with benefits for health and 
to examine whether multi-level interventions are better than more focused interventions. 
The public health research community is only now beginning to discuss new methodological 
approaches for research investigating synergistic effects of non-health care multi-level interventions 
on behavioral and environmental change. Compared to clinical person-centered interventions which 
can be researched under controlled conditions with classical research designs, researchers 
conducting and evaluating interventions in real-life settings are confronted with a complexity of 
exposures, possibly interacting with different intervention levels and components over an extended 
period of time (Lyons, Ford, Moore, & Rodgers, 2014). Hence, embracing socioecological and life-
course perspectives in intervention research requires careful consideration of research designs and 
methodologies and an adequate selection of indicators and measures for outcomes at different 
levels. Study designs, analytical issues, measurement, and measures with regard to the evaluation of 
multi-level interventions have recently been discussed in more detail for multi-level intervention 
research in cancer care (Charns et al., 2012; Cleary, Gross, Zaslavsky, & Taplin, 2012) and in public 
health practice (Craig, Dieppe, Macintyre, Michie, Nazareth, & Petticrew, 2013).  
For example, Cleary and colleagues (2012) reviewed designs to generate new data further 
illuminating whether multi-level interventions are more effective than more focused interventions 
and analytic strategies to control for confounders in multi-level data. The authors acknowledge the 
complexity and cost involved in conducting studies in a sufficient number of units so that there is 
enough variation to assess more than overall effects. However, they also outline concrete 
methodologies [e.g., randomized experiments using cluster/group randomization, quasi-experiments 
and analytical strategies (e.g., propensity-score analysis)] to reduce costs for conducting research 
trials examining multi-level interventions and to increase the feasibility of obtaining funding for such 
research. Furthermore, more practical design approaches are described to evaluate additive and 
synergistic effects of multi-level interventions. For example, instead of using a classical full-factorial 
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design (e. g., 2x2x2x2, 16 conditions for four components of a multi-level intervention) to assess the 
effects of various components which would result in a study with a large number of units to fill all the 
cells of the design and would be extremely impractical, they propose a nested or split-plot design. 
According to the authors, this design “greatly reduces the number of units at the higher levels of a 
multilevel structure while still making it possible to estimate interactions among the multilevel 
intervention components and to have a large number of randomized units at the lower levels” (p. 52, 
Cleary, Gross, Zaslavsky, & Taplin, 2012). Other approaches to better map temporal changes of 
outcomes mentioned are interrupted time series designs where the researcher collects data on the 
same variable over time and examines the extent to which the slope of change over time is affected 
by an intervention (Cleary, Gross, Zaslavsky, & Taplin, 2012). Considering the complexity of 
approaches, applying these methodologies and analytic strategies in public health research will 
require a stronger involvement of persons with expertise in methodology and statistics in 
intervention development and the planning of future intervention trials.  
Furthermore, the question of what types of interventions generate health inequalities 
warrants further investigation. Some research suggests that certain intervention strategies may 
increase inequalities between groups varying in socioeconomic status (i.e., “downstream” 
interventions: Media campaigns, workplace smoking bans; Lorenc, Petticrew, Welch, & Tugwell, 
2012). In contrast, more “upstream” interventions are more likely to decrease health inequalities. 
These include multi-level interventions changing organizational structures at workplaces and fiscal 
interventions, such as changes in tobacco prizing. Again, as I outlined above, multidisciplinary teams, 
including persons usually not involved in intervention research, such as economists, policy makers, 
city planners, and others will have to be formed to create new research to further elucidate these 
questions.  
Another challenge is to make new research findings on the effects of multi-level 
interventions for health promotion and on health policies on health outcomes more comparable 
across different countries. One initiative (funded by the European Commission) addressing this issue 
for Europe for the two areas of PA and diet is the DEDIPAC (‘Determinants of Diet and Physical 
Activity; Knowledge Hub to integrate and develop infrastructure for research across Europe’) project 
(see website in the reference section) which aims to harmonize the development and evaluation of 
diet and PA interventions in Europe. The consortium of researchers in this project have begun to 
create recommendations for intervention development but also for a harmonized assessment of 
health outcomes intended to be provided to public health researchers and practitioners in the years 
to come.  
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In my group, we have taken the lead on a work package which aims to identify good practice 
examples for PA and dietary interventions and policies in Europe (for more detail, see Muellmann, 
Pischke, Steenbock, & Zeeb, 2015). Specifically, we conducted qualitative case studies to gain a 
better understanding of factors facilitating or impeding the implementation and transfer of both 
multi-level interventions and policies targeting diet and PA in five European countries (Belgium, 
Germany, Ireland, Norway, and Poland). Overall, 40 interviews were conducted examining six 
interventions (Belgium: “Tutti Frutti”, “10,000 steps”, Germany: “IDEFICS”, Ireland: “Food Dudes 
Healthy Eating Programme”, “Green-Schools Programme – Travel theme”, Poland: “European Schools 
for Healthy Food – Slow Food in the Canteen”) and six policies (Germany: “Federal state offices 
coordinating networks for the provision of healthy food options in schools”, Norway: “Keyhole”, “Free 
school fruit program”, Poland: “Fit Student”, “Tasty, Healthy, Valuable”, “Fit City”). We found that in 
both, intervention, as well as policy cases, one of the major factors contributing to a successful 
implementation was an active involvement of the relevant stakeholders. Other factors facilitating 
implementation which were reported by interviewees included sufficient training of staff to ensure 
an implementation according to existing intervention/policy protocols and tailoring of materials to 
match the needs, (language) skills, and socio-cultural context of various target groups. Sustainability 
of the implemented interventions/policies depended on whether the respective intervention/policy 
was embedded in existing or newly created organizational structures of the different settings and 
whether continued funding was secured. This often depended on political support for the 
intervention/policy in the respective E.U. governments and/or politicians of the party in power 
favouring the intervention/policy. In sum, factors facilitating and/or hindering the implementation of 
interventions and policies and impacting sustainability appeared to be similar across the five 
European countries involved in this work package. The entire DEDIPAC project will be completed at 
the end of the year 2016 and its results will provide further guidance to public health researchers and 
practitioners in Europe in regard to planning and evaluating multi-level interventions. 
Another promising area for intervention research is to investigate in how far technology can 
be incorporated into interventions for behavior and environmental change. The European 
Commission has made this research a priority in the past years, particularly for the research field of 
‘healthy ageing’ and has launched several initiatives, including, among other actions, research on the 
development of technology-based interventions for health promotion for older European adults. 
(Digital Agenda for Europe. e-health Action Plan 2012-2020, 2015). It is often argued that these 
technology-based approaches cannot replace person-based intervention approaches. However, they 
may supplement existing intervention approaches or may be of interest to populations interacting a 
great deal with technology (e.g. through the use of smart phones, etc.).  
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Using internet, smart phones [smart phone applications (apps)] for health promotion and for 
primary prevention in healthy populations is tempting to public health researchers because so called 
‘small changes’ or ‘early nudges’ approaches, for example for the prevention of weight gain (Hills, 
Byrne, Lindstrom, & Hill, 2013; Thaler, & Sunstein, 2008), can be easily implemented using these 
modalities and large amounts of data on health behavior can be collected (Dietzel, 2001). A further 
advantage is that interventions delivered via such intervention vehicles are accessible and usable 
independently of an intervention team and segments of populations can be reached who may not 
otherwise get in contact with traditional health promotion interventions (Dietzel, 2001). Another 
advantage may be anonymity. In the SNIPE study, we developed an online ‘social norms’ 
intervention. The advantage of using a website was that students felt more comfortable providing 
highly sensitive information on personal substance use. However, the budget for the development of 
this website was very limited and, as a result, the website was very static with few interactive 
features.  
Increasing research shows that technologically-supported interventions to promote PA may 
lead to increases in PA among older adults [e.g., using smartphones, mobile devices (Bock, Jarczok, & 
Litaker, 2014; King et al., 2007; King, Ahn, Oliveira, Atienza, Castro, & Gardner, 2008; King et al., 
2013)]. However, we are aware that these approaches are not “one size fits all” and that there is 
more research needed on how older adults interact with such interventions, how frequently they use 
them, whether they are feasible, and what their actual impact on PA and health status, in general, is. 
In my group, we are currently conducting a systematic content analysis of apps for PA promotion 
available on the German market to examine whether the content of the most downloaded apps is 
based on evidence-based principles for behavior change. In addition, we are quantitatively and 
qualitatively exploring factors influencing app use in older adults. Literature reviews on the same 
topic are also currently underway. We hope that this research will generate new information on 
whether smartphone apps are a promising intervention vehicle for PA promotion among older adults 
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8 Conclusion and Perspective  
The findings presented here emerged from (cluster-controlled) intervention trials but also 
extensive literature reviews aimed at providing answers regarding effective development, execution, 
and evaluation of interventions for chronic disease reduction and health promotion. The results 
demonstrate that interventions targeting different behaviors varying in intensity are necessary for 
populations at different stages of the prevention spectrum. They also suggest that extensive 
formative research, using participatory approaches before the execution of intervention trials, is 
worthwhile because the content of such interventions becomes more relevant and meaningful to the 
population and this may influence intervention uptake, long-term maintenance of changes, but may 
also enhance sustainability of an intervention in a given setting or environment.  
Some of the research presented here also suggests that interventions operating at more than 
one level, meaning the inclusion of changes in the physical or social environment as intervention 
targets, in addition to individual behavior change, may lead to more pronounced and longer-lasting 
changes in health outcomes. Systematic research to investigate the effects of such multi-level 
interventions with appropriate research methodologies is; however, still rare. A concerted effort 
including researchers from multiple disciplines will be necessary to further push the envelope and 
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Germany. 
(5) 12/14: Guest lecture (in German) entitled “The Role of Comprehensive Lifestyle Changes 
in the Prevention and Treatment of Coronary Heart Disease”, Master of Public Health, 
University of Bremen, Bremen, Germany. 
(6) 5/12: Guest lecture (in German) entitled “Internet, Cell Phones, Smart Phones, etc.: The 
Role of E-Technology in Health Promotion”, Master of Digital Media, University of 
Bremen, Bremen, Germany. 
(7) 11/11 – 02/12: Teach seminar (in English) entitled “Obesity Prevention”, Bachelor & 
Master of Public Health, University of Bremen, Bremen, Germany. [2 SWS] 
(8) 11/11 – 02/12: Teach seminar (in German) entitled “Evidence-based Prevention and 
Health Promotion”, Master of Public Health, University of Bremen, Bremen, Germany. [2 
SWS] 
(9) 10/10 – 02/11: Teach seminar (in German) entitled “Evidence-based Prevention and 
Health Promotion”, Master of Public Health, University of Bremen, Bremen, Germany. [2 
SWS] 
(10) 03/10: Guest lecture (in English) entitled “Health behavior change. Theory and practice.” 
Master of Public Health, Harvard School of Public Health, Boston, MA, USA. 
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(11) 03/09: Guest lecture (in English) entitled “Health behavior change. Theory and practice.” 
Master of Public Health, Harvard School of Public Health, Boston, MA, USA. 
 
Didactic Training 
(1) 12/12: Completion of the didactic training certificate for teaching in Higher Education, 
University of Bremen, Bremen, Germany. 
(2) 11/12: 1-day teaching experiment including an evaluation of a session taught, University 
of Bremen, Bremen, Germany. 
(3) 11/12: 2-day training on techniques to instruct research-focused learning, University of 
Bremen, Bremen, Germany. 
(4) 10/12: 2-day training on explorative learning techniques, University of Oldenburg, 
Oldenburg, Germany. 
(5) 05/12: 2-day training on feedback and evaluation tools, University of Bremen, Bremen, 
Germany. 
(6) 03/12: 2-day training on the didactic design of courses and lectures with large groups of 
students, University of Bremen, Bremen, Germany. 
(7) 03/12: 2-day training on the development of a teaching portfolio, University of Bremen, 
Bremen, Germany. 
(8) 02/12: 2-day training on the development and implementation of tests and exams, 
University of Bremen, Bremen, Germany. 
(9) 10/11: 2-day training on the development of interactive courses, University of Bremen, 
Bremen, Germany. 
(10) 09/11: 2-day training on the planning and execution of courses, University of Bremen, 
Bremen, Germany. 
(11) 09/11: 2-day training on lecturing and learning of key competences in modularized 
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